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THE OCCURRENCE OF FIFTH AND ADDITIONAL MOLARS

Institute for Globally Distributed Open Research and Education, Beringen, Belgium

The purpose of the study was to summarize the
current knowledge available of fifth and additional
molars, including their epidemiology, demographics
of subjects and management strategies. Additionally,
directions for further research are formulated.

Materials and methods. The Medline database
(through PubMed) and Web of Science Core Col-
lection were searched using the following keywords:
“Supernumerary molar*”, “Additional molar*”, “Fifth
molar”, “Five molar*”, “Sixth molar*”, “Six molar*”,
“Seventh molar” and “Seven molar*”. Additionally, the
search engine Google was used using the same key-
words. Moreover, the references of the literature iden-
tified using the previous methods were searched for
other eligible publications. Publications were included
if they described at least one fifth or additional molar
in a human subject; reported on anatomical, epide-
miological, demographic or clinical aspects or the full
text could be sourced.

Results and discussion. Fifth and additional mo-
lars have been sporadically described in literature,
which is summarized in the current review. The age
at detection of supernumerary molars ranged from 12
to 33 years (average: 21.8 years). When molars are
present beyond a fourth, it usually only concerns fifth
molars. Only one case of sixth and seventh molars
was identified. Like fourth molars, they occur usually
in the maxilla and unilaterally. Most of the reports did
not mention any specific symptoms regarding these
supernumerary molars. They were usually managed
by removal or not at all.

Six case reports reporting on fifth and additional
supernumerary molars were included. An additional
case series was identified that included three cases
of a patient with fifth molars. Only two of the identi-
fied publications were published after 2010, while two
were published before 1980. No prospective studies
studying the entities were identified. It is clear that the
body of evidence about supernumerary molars be-
yond a fourth is very limited in size. Additionally, the
available literature is lacking both in internal and ex-
ternal validity.

*9

Conclusion. The body of evidence about fifth
and additional molars is very sparce, with only a few
case reports having been published. It is however
clear that these entities are very rare and share sev-
eral characteristics with fourth molars. Importantly, it
seems that they are often asymptomatic and do not
always require dedicated treatment. Further research
is needed to better understand the epidemiology of
these entities.

Keywords: distomolars, supernumerary molars,
fifth molar, sixth molar.

Introduction. Supernumerary teeth can occur in
all regions of the dental arches due to an abnormal
odontogenesis [1]. These teeth can be part of both
deciduous or permanent dentition and can be pres-
ent in both jaws and unilaterally or bilaterally [2]. Their
prevalence has been described as 0.1% - 3.8% in
permanent dentition [3]. Complications that are as-
sociated with supernumerary teeth include impaction
and overcrowding [4]. They can however also be as-
ymptomatic and therefore be identified only by routine
radiography [4].

One example of supernumerary teeth are su-
pernumerary molars. These teeth can be subdivid-
ed into paramolars and distomolars based on their
location. Paramolars are usually found in between
the second and third maxillary molars, while distomo-
lars are located distal to the third molar of either jaw
bone [2]. The epidemiology and other characteristics
of fourth molars, which are usually distomolars, have
been investigated in a small number of studies [5-6].
The prevalence of fourth molars was observed to be
0.32% - 2.2% [5-6]. In both studies, they occurred
most often in the maxilla and about as often in males
and females.

Fifth and additional molars have been sporadi-
cally described in literature. However, little is known
about their epidemiology, specific complications,
management and other aspects. A better understand-
ing of these different aspects could allow for better
management when they are identified and could
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allow the identification of potential directions for fur-
ther research.

The purpose of the study was to summarize
the current knowledge available of fifth and additional
molars, including their epidemiology, demographics
of subjects and management strategies. Additionally,
directions for further research are formulated.

Search strategy and inclusion. The Medline
database (through PubMed) and Web of Science
Core Collection were searched using the following
keywords: “Supernumerary molar*”, “Additional mo-
lar*”, “Fifth molar”, “Five molar*”, “Sixth molar*”, “Six
molar*”, “Seventh molar” and “Seven molar*”. Addi-
tionally, the search engine Google was used using
the same keywords. Moreover, the references of the
literature identified using the previous methods were
searched for other eligible publications. Publications
were included if they (1) described at least one fifth or

Table 1: Data extracted from included publications

The age at detection of the supernumerary mo-
lars ranged from 12 to 33 years (average: 21.8 years).
This suggests that these entities are discovered rela-
tively early in life. This is supported by the observa-
tion that they are often identified during routine radio-
graphic examination. In these case reports, two pa-
tients were male and four were female. The number of
reports is however too small to make any conclusions
about the prevalence of fifth and additional molars be-
tween sexes.

In eight of the included cases only fifth molars
were present, while one additional case report de-
scribed a fifth, sixth and seventh molar in one subject.
This suggests that supernumerary molars beyond
fourth molar are very rare. Despite the small number
of cases identified, it seems that if molars beyond a
fourth are present, usually only a fifth one develops.
These case reports do not allow for an estimation of
a prevalence for fifth molars. However, based on the
very limited number of cases, it is clear that this prev-
alence is lower than that for fourth molars, which has
been estimated at 0.32% [6]. Only one case report
was included regarding sixth and seventh molars [12].
Their occurrence seems to be extremely rare.

In seven of the nine subjects, the supernumerary
molars were present in the maxilla. This has been de-
scribed previously within the scope of fourth molars
[6]. In the maijority of the subjects, the supernumerary

additional molar in a human subject and (2) reported
on anatomical, epidemiological, demographic or clini-
cal aspects and (3) the full text could be sourced.
Identified literature. Six case reports reporting
on fifth and additional supernumerary molars were in-
cluded [7-12]. An additional case series was identified
that included three cases of a patient with fifth mo-
lars [13]. Only two of the identified publications were
published after 2010 while two were published before
1980. No prospective studies studying the entities
were identified. It is clear that the body of evidence
about supernumerary molars beyond the fourth is
very limited in size. Additionally, the available litera-
ture is lacking both in internal and external validity.
Epidemiology and anatomical characteris-
tics. Data regarding the demography of the subjects
and anatomical characteristics of the molars was ex-
tracted from the case reports and shown in table 1.

molars occurred unilaterally. This has also been de-
scribed before for fourth molars [5].

Symptoms and management. In most of the
case reports, there was no mentioning of any symp-
toms specifically caused by the presence of super-
numerary molars. This is in line with other literature
that states that supernumerary molars are often as-
ymptomatic and discovered during routine radiogra-
phy [2]. They may, however, eventually lead to other
complications [2, 5]. It was, however, clear that the
subjects often presented with other problems such
as acute peri coronal infection [8] or bleeding gums
[11]. These other conditions can require diagnostics
that eventually lead to discovery of supernumerary
molars. Based on the current information, a potential
causative link between these supernumerary molars
and these conditions needs to be investigated further.

Management of the supernumerary molars often
consisted of removal. In several cases, however, no
specific actions were taken.

Conclusion. The body of evidence about fifth
and additional molars is very sparce, with only a few
case reports having been published. It is, however,
clear that these entities are very rare and share sev-
eral characteristics with fourth molars. Importantly, it
seems that they are often asymptomatic and do not
always require dedicated treatment.
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Prospects for further research. Further re- the body of evidence to grow and a better description
search is needed to get further insights into sever- of various aspects to be established. Furthermore, a
al aspects of fifth and additional molars. A first step multi-centric, retrospective study of patient records
could be to stimulate the publication of case reports could yield better estimates on the prevalence and
when these entities are discovered. This will allow other epidemiologic characteristics of these entities.
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MATI TA AOOATKOBI MONAPHU Y NIOOUHU

Hxenne CmaHc

Pe3tome. Memoto docnidxeHHs1 Oyno y3aranbHUTW HasBHI NOTOYHI 3HAHHA NPO M'ATIi Ta 4OAATKOBI MOrs-
pu, BKrtovaroun ix enigemionorito, aemorpadito cy6’exTiB Ta cTpaTerii ynpasniHHs. [logatkoBo chopmyrnboBa-
HO HanpsMKN NOA4anbLUMX OOCHiIIKEHD.

Mamepianu ma memodu. MNowyk y 6a3si aaHmx Medline (4epe3 PubMed) i Web of Science Core Collection
NPOBOAUBCA 3a TaKMMU KMNOYOBUMU crioBamMu: «Supernumerary molary», «Additional molar *», «Fifth molary,
«Five molar*y», «Sixth molar*», «Six molar*», «Seventh molar» i «Seven molar*». Kpim T0Oro, 3a tumm x knto-
YyoBUMMK cnoBamu BiabyBaBcs nowwyk y cuctemi Google. Takoxk 3a NOCUMaHHSAMU Ha NiTepaTypy, BU3Ha4eHy 3a
J0oMoMoroto nonepeaHix metoais, 6yno 3giiCHEHO MOLUYK iHLWNX NPUUHATHUX ny6nikauin. MyGnikauil Bknoya-
nncs, SKLWO BOHW ONMUCYBanuv NpMHanNMHI OOUH M'SSTU abo JoOaTKOBUIA MOMSIp Y NIOAMHW; Manu iHopmadito
Npo aHaTOMiYHi, enigemionorivHi, gemorpadivHi Um KniHiYHi acnekTy abo AKWo MoxHa Oyro oTpumaTti MOBHUM
TeKCT nybnikauii.

Pesynbmamu i 062o8opeHHs. TT'aTi Ta 4OQaTKOBI MONSAPM CNOpaanyHO OnmucaHi B nitepaTypi, wo 0yno
y3aranbHeHO B NOTOYHOMY ornsfi. Bik Ha MOMEHT BUSABNEHHSA [oOaTKOBUX MOnNspiB konueascs Big 12 ao 33
pokiB (cepenHin: 21,8 poky). AKLO NAeTbCA NPO Te, Lo NPUCYTHIN BinbLue HiX YeTBepTUA MONsAp, Lie 3a3Buyai
CTOCYETbCA NuLe MATUX MonspiB. byno BusaBnNeHo nuwwe oavH BUNagoK LOCTOr0 Ta CbOMOro mMonspiB. AK i
4YeTBEPTi MOMSAPY, BOHU 3yCTPiYaOTbCS, SK MPaBUIIO, ¥ BEPXHBOLLENENHIN KiCTLUi Ta 3 ogHOro 6oky. Y GinbLUoCTi
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JKepen He 3ragytoTb XOOHUX KOHKPETHMX CUMMTOMIB OO LMX 3anBux MonsApiB. 3a3Bm4yan 3 HIMK BnpaBns-
nucsa Wnsaxom BuganeHHs abo ix B3arani He Jdinanu.

Byno BKkMYEHO WICTb NOBIAOMMEHb NPO BUMNAAKM 3 MSATMM Ta AOAATKOBMMW Monsipamu. BusiBneHo go-
[AaTKOBY Cepilo BUNaakiB, Ska BKIoYana Tpu BUNaaKuW, Konu y nauieHta 0y n’'atun monsp. Jlvwe ABi 3 3a3Ha-
YyeHux nybnikauin 6ynn onybnikosaHi nicna 2010 poky, a Asi 6ynu onybnikosaHi o 1980 poky. MNepcnekTuBHMX
AocnigpxkeHb, ski 6 BuBdanu Ui cyb’ektn, BuaBneHo He Byno. 3po3ymino, Lo CYKYNHICTb AOKasiB Npo 3amsi
Morisipu GinbLue HixX YeTBepTU oyxe obmexeHa 3a po3mipoM. Kpim Toro, HasiBHin nitepaTypi 6pakye sik BHy-
TPILHBLOI, TaK i 30BHILLUHBOi OOI'PYHTOBAHOCTI.

BucHosok. [lokasiB WoAo N’ATOro Ta 4OAaTKOBUX MONSAPIB AyXe Maro, i 6yno onybnikoBaHo nuLle Kinbka
NoBiJOMITEHb NPO BMNAOKM TAKOro 3axBOpOBaHHsS. OfHak 3po3yMino, WO Li YTBOPEHHS € AyXe PigKiCHUMMN i
MaloTb PSS XapaKTEPUCTUK, CXOXKMUX 3 YHETBEPTUMU MonsipamMu. Baxxnueo, Lo BOHU YacTo NpoTikatoTb 6e3cumn-
TOMHO i He 3aBXauW BMMararoTb cneuiansHoro nikysaHHs. LLo6 kpalle 3po3ymiTi enigemionorito unx yTBOpEHb,
HeobXxiaHi noganbLUi AOCHIAYKEHHS.

Knro4yoBi cnoBa: guctomonspu, 4OAATKOBI MONSpPU, MATUIA MONSP, LWOCTUIA MOoNsp.
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RIBS INTHE SACROCOCCYGEAL REGION

Institute for Globally Distributed Open Research and Education,
Beringen, Belgium

Supernumerary ribs are congenital anomalies
that can occur in all areas of the vertebral column.
Sacrococcygeal ribs, arising from the most caudal
part of the vertebral column, are the rarest type of
supernumerary ribs. They were described as early
as 1960, with new reports being published every few
years. Brief literature overviews were sometimes in-
cluded with case reports. However, until now, no com-
prehensive reviews with reported search strategies
have been published.

The purpose of the study was to present a com-
prehensive review on the subject. A proposal for a
clear definition of these entities is made. Where rele-
vant, comparisons with other types of supernumerary
ribs are made. An overview of supernumerary ribs in
other mammals is presented.

Materials and methods. A search of the Medline
and Web of Science Core Collection databases was
performed with several relevant keywords. The Goo-
gle search engine was utilized to identify relevant lit-
erature. The references of the publications identified
with the former methods were also searched. The
publications were sorted according to whether they fit
the definition of sacrococcygeal ribs put forward above
or were called sacrococcygeal ribs but did not fit the
definition. To avoid missing any relevant literature, all
literature mentioning sacrococcygeal ribs regardless
of the definition used were included. Additionally, lit-
erature about pelvic digits that would fit the definition
was also included. Papers were excluded if they could
not be sourced or did not mention sacrococcygeal ribs
(any definition) or pelvic digits fitting the definition.

Results and discussion. Sacrococcygeal ribs
seems to occur equally often in men and women,
since both accounted for half of the twelve cas-
es identified that fit the definition. On average, they
are diagnosed at 29.91 years of age, but this varied
widely (from 3 to 64). This variation is to be expected,
since the entities are usually discovered by accident
and are present since birth. Although they are very
rare, no further information about risk factors was
identified. Most of the patients in the case reports did
not suffer from symptoms relating to their sacrococ-
cygeal ribs. However, some authors mention that the
ribs might pose obstetrical problems during childbirth.
This can be expected to be dependent on the exact
size and anatomical location of the rib in question and
may vary between patients.

Due to the lack of symptoms that are associat-
ed with sacrococcygeal ribs, an underdetection could
however be present. Therefore, further research is
needed to more specifically assess the prevalence.
This limited body of evidence makes it difficult to
make sound conclusions about the epidemiology of
these entities.

Conclusion. Based on the current body of evi-
dence, it is difficult to make sound conclusions about
the condition. It is however very clear that the anom-
aly is very rare and that complications are relatively
rare.

Keywords: sacrococcygeal, sacral, coccygeal,
supernumerary, ribs.

Introduction. Supernumerary ribs are congenital
anomalies that can occur in all areas of the vertebral
column [1-3]. The most common type are cervical ribs
that have been estimated to occur in 0.05-3 % of the
population [4, 5]. These entities have been relative-
ly well studied. Their clinical implications, such as
thoracic outlet syndrome, associated symptoms and
possible treatment strategies have all been described
[5, 6]. Despite being rarer, there have also been nu-
merous case reports of supernumerary intrathoracic
ribs [7-9]. Their aspects were recently described in a
literature review by Muise and colleagues [9]. Like in-
trathoracic ribs, lumbar ribs are also very uncommon.
A review article published in 2015 summarized vari-
ous aspects [10]. They are often asymptomatic and
discovered by accident during investigations for other
reasons [8].

Sacrococcygeal ribs, arising from the most cau-
dal part of the vertebral column, are the rarest type
of supernumerary ribs. They were described as early
as 1960 [11], with new reports being published every
few years. Brief literature overviews were sometimes
included with case reports. However, until nhow, no
comprehensive reviews with reported search strate-
gies have been published.

Several terms are used for sacrococcygeal ribs
and related entities. These include, amongst other:
pelvic digits, pelvic ribs, pelvic finger, eleventh fin-
ger, sacral ribs, coccygeal ribs and iliac ribs. Some
of these terms are used interchangeably, while others
lack a clear definition. We propose to use the term
pelvic ribs only for entities directly connected to the
vertebrae of the sacrum and coccyx. Pelvic ribs con-
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necting to the vertebral column at these locations can
then be called sacral — and coccygeal ribs respective-
ly. Additionally, they should have a congenital origin.
This way, these entities can be morphologically linked
to cervical, intrathoracic and lumbar ribs. The term
pelvic digit can then be reserved for boney structures
that do not directly connect to the vertebral column
and may originate by other means than congenital
malformations. Examples of such structures would
be pelvic digits arising from myositis ossificans after
trauma.

Currently, not enough cases are known to de-
velop a more specific classification. However, when
enough data is available, a specific classification
would be developed. This classification could take
into account factors like uni- or bilaterality of the ribs,
the vertebra where the ribs originates, grade of devel-
opment, course of the ribs and potential symptoms.
An example of such a classification could be the one
developed by Kamano and colleagues for intrathorac-
ic ribs [7].

The purpose of the study was to present a com-
prehensive review on the subject. Additionally, a pro-
posal for a clear definition of these entities is made.
Where relevant, comparisons with other types of su-
pernumerary ribs are made. Finally, an overview of
supernumerary ribs in other mammals is presented.

Search strategy and inclusion. A search of the
Medline and Web of Science Core Collection data-
bases was performed with several relevant keywords
such as ‘sacral ribs’, ‘coccygeal ribs’ and ‘sacrococ-
cygeal ribs’. Additionally, the Google search engine
was utilized to identify relevant literature. The refer-
ences of the publications identified with the former
methods were also searched. The publications were
sorted according to whether they fit the definition of
sacrococcygeal ribs put forward above or were called
sacrococcygeal ribs but did not fit the definition. To
avoid missing any relevant literature, all literature
mentioning sacrococcygeal ribs regardless of the
definition used were included. Additionally, literature
about pelvic digits that would fit the definition was also
included. Papers were excluded if they could not be
sourced or did not mention sacrococcygeal ribs (any
definition) or pelvic digits fitting the definition.

It was clear that the literature about these en-
tities is very scarce. A total of nine case reports fit-
ting the sacrococcygeal rib definition were identified
(Table 1), describing a total of twelve unique cases.
These cases accounted for fourteen sacrococcygeal
ribs, including one bilateral pair and both a unilateral
sacral and coccygeal rib in the same individual. Elev-
en sacral and three coccygeal ribs were described. An
additional three case reports mentioning sacral ribs
not fitting the definition were identified. No other type
of literature, such as larger case series or prospective

studies were reported. Several case reports did how-
ever mention and describe previously published cas-
es. The large majority of included papers exclusively
mentioned sacral ribs. A further two case reports were
identified [12, 13], but could not be sourced.

Results.

Demographics of patients and epidemiology

Sacrococcygeal ribs seems to occur equally often
in men and women, since both accounted for half of
the twelve cases identified that fit the definition. This
is in contrast with a study that found that cervical ribs
occur more often in females than males [4]. For both
types of entities, these results are, however, based on
a small number of cases identified. Their average age
at diagnosis was 29.91 years, but this varied widely
(from 3 to 64). This variation is to be expected, since
the entities are usually discovered by accident and
are present since birth.

Based on the very limited number of case re-
ports, it is clear that sacrococcygeal ribs are extreme-
ly rare. No prevalence can be calculated based on
the limited body of evidence. It does however seem
that these entities are rarer than cervical ribs, which
have an estimated prevalence of between 0.05-3 %
[4, 5] and lumbar ribs with a prevalence of around 1
% [10]. However, caution should be applied when cal-
culating a more precise prevalence of sacrococcygeal
ribs, since the lack of problems associated with their
presence may lead to an underdetection. This could
cause an underestimation of their prevalence.

The identified publications did not provide addi-
tional information to assess potential epidemiological
or risk factors that could be linked to the occurrence of
sacrococcygeal ribs. Supernumerary ribs in the cer-
vical and lumbar region are however often found in
developmental toxicology bioassays [14]. Therefore,
there may be toxicological risk factors for developing
sacrococcygeal ribs. This hypothesis does require a
lot more research, which may be unfeasible based
on the very rare nature of the entity. The presence of
almost all sacrococcygeal ribs was confirmed using
radiography, with a single case being confirmed with
MRI.

Anatomical characteristics of sacrococcygeal ribs

Of the sacral ribs, one originated at S1, one at
S2, two at S4 and one at S5. One rib originated at S3
or S4. For most of the sacral ribs, the length was not
mentioned. Where it was reported, the length ranged
from 10 to 15 cm. For only one rib a width was men-
tioned, which was 1 cm. Several ribs were mentioned
to project towards the ischial bone. Two ribs were
mentioned to extend towards the gluteal muscles.
One rib was described to run caudally in an anterior
direction, while another one ran laterally and caudally.
9 out of 10 cases described unilateral ribs, while one
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Reference | Age |Gender| Laterality D|agn9$t|c Symptoms | Locality Anatom-lcafl Treatment
technique characteristics
Ribs
according
to definition
Bohutova 40 Female | Unilateral - | Radiogra- Dysuria Sacral Origin: S1 Surgical
etal., 1980 right phy (Non- 15 cm long removal
causative) 1 cm broad
Bohutova 64 Male Bilateral Urogram None Sacral Origin: S5 No surgical
etal., 1980 Caudal projection| removal
to ischial bones
Carbo et al., 36 Male | Unilateral - | Radiogra- | Renal colic | Sacral Oirigin: S4 No
2015 left phy symptoma- 10 cm long information
CT tology Downward path-
(likely linked way - anterior
to kidney route
stones)
de Miguel 12 Female | Unilateral - | Radiogra- Hip pain Sacral Extended into Surgical
et al., 2007 left phy (walking, gluteal muscles | removal
sitting)
de Miguel 6 Female | Unilateral - | Radiogra- None Sacral No information | No surgical
etal., 2007 left phy removal
Van Derslice| 31 Male | Unilateral - | Radiogra- | Low-back Sacral Origin: S2 No
etal., 1992 left phy pain (due to 12 cm long information
fall) From S2 to great-
er trochanter
Dunaway 20 Male | Unilateral - | Radiogra- None Sacral Sacral rib No surgical
etal., 1983 right (sacral) phy Origin: S3/4 removal
Unilateral - Coccy- | Extends laterally | No surgical
right (coccy- | Radiogra- geal and caudally removal
geal) phy Coccygeal rib
Origin: Co2/3
Extends laterally
and caudally
Miyakoshi 17 | Female | Unilateral - | Radiogra- | Low back Sacral Origin: S4 Conserva-
etal., 2013 left phy pain 55 x 25 x15 mm | tive treat-
CT Discomfort in Extends obliquely ment
bilateral glu- toward the left | No surgical
teal region ischial spine removal
Muddassir 45 Male | Unilateral - | Radiogra- | Rightflank | Sacral | «finger-like bony | No surgical
et al., 2008 right phy pain protuberance» removal
Pais et al., 55 |Female | Unilateral - | Radiogra- None Coccy- | Origin: Terminal | No surgical
1975 right phy geal coccygeal removal
segment
Extends
laterally and cau-
dally, termination
in the gluteal
region.
Well
differentiated
Pais et al., |«Middle| Male | Unilateral - | Radiogra- None Coccy- Extends No surgical
1975 aged» right phy geal |laterally and cau-| removal
dally
Small
Normally differ-
entiated
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End of table 1

Reference | Age |Gender| Laterality D|agn95t|c Symptoms | Locality Anatom.lcgl Treatment
technique characteristics
Shah et al., 3 Female | Unilateral - MRI Urinary Sacral Origin: S1 No surgical
2006 left incontinence Extends behind | removal
Bowel Sl joint into glu-
incontinence teal region
Difficulty Linear
walking Moderately large
Ribs by
hame
Halloran, 49 Male Bilateral Radiogra- Hip pain Sacral |Extends bilateral-| Surgical
1960 phy (radiating to ly to greater removal
legs and an- trochanter
kles)
Heligman 14 Female | Unilateral - | Radiogra- None Sacral Rib 1 Partial
et al., 1987 right phy Origin: S1 surgical
Rib 2 removal
Origin: S4
Mares and 4.5 |Female | Unilateral - | Radiogra- None Sacral Origin: S4/5 | No surgical
Bar-Ziv, right phy Extends obliquely| removal
1981 towards
ischial spine

described bilateral ribs. Of the 9 unilateral ribs, 6 were
present on the left side and 3 on the right.

Regarding the coccygeal ribs, one rib was men-
tioned to originate from the second or third coccygeal
segment, while one was stated to originate from the
most caudal segments. All coccygeal ribs were stated
to extend laterally and caudally. Two of the ribs had a
normal differentiation. All coccygeal ribs were unilat-
eral and occurred on the right side.

A representative anterior view (Figure 1) and lat-
eral view (Figure 2) of a sacral rib was constructed
based on images of all studies included.

Figure 1. Anterior view of a sacral rib

14

Figure 2. Lateral view of a sacral rib

Symptoms and treatment

Most of the patients in the case reports did not
suffer from symptoms relating to their sacrococcygeal
ribs. However, some authors mention that the ribs
might pose obstetrical problems during childbirth [3,
15]. This can be expected to be dependent on the ex-
act size and anatomical location of the rib in question
and may vary between patients.
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Certain symptoms were mentioned in the publi-
cations regarding sacral ribs, such as dysuria, renal
colic symptoms, hip pain and low-back pain. These
symptoms were however often explicitly mentioned
to be caused by other problems or are unlikely to be
caused by the presence of sacrococcygeal ribs. No
symptoms were reported in patients with coccygeal
ribs.

Supernumerary ribs in other mammals

Like in humans, supernumerary ribs are very rare
in several other mammals. A pair of bilateral cervical
ribs was described in a 4-year old female dog in 2017
[16]. Another pair of bilateral cervical ribs was de-
scribed in a Dobermann Pinscher [17]. This animal
was female and 11 years old. Unilateral cervical ribs
were also described in 2 cats [18]. Additionally, this
retrospective study mentioned lumbar ribs in cats. Fi-
nally, cervical ribs were described in the extinct woolly
rhinoceros [19]. No literature describing supernumer-
ary intrathoracic, lumbar, sacral or coccygeal ribs in
other mammals was identified.

Discussion

Sacrococcygeal ribs seem to be very rare, with
only selected case reports being published in the lit-
erature. Due to the lack of symptoms that are associ-
ated with this entity, an underdetection could however
be present. Therefore, further research is needed to
more specifically assess the prevalence. This limit-
ed body of evidence makes it difficult to make sound
conclusions about the epidemiology of these entities.
However, based on these case reports, sacrococcy-
geal ribs seem to occur equally in males and females.
They are discovered at a wide range of ages, usual-
ly as an incidental finding. The large majority of cas-

ornaau nitepatypu

es present as unilateral ribs that can originate from
any sacral or coccygeal segment. This is in contrast
with cervical ribs, which occur most often on C7 [20].
These entities seem to rarely cause symptoms and
are usually discovered as an incidental finding. Some
case reports however mentioned potential risks for
childbirth.

The first step in better understanding these enti-
ties in the future is to establish a clear definition. The
need to distinguish between sacrococcygeal ribs and
pelvic digits has been raised before [3]. A prospective
study to identify these anatomical variations is neither
feasible nor ethical due to their rarity and the risks
associated with the radiological methods by which
these entities are usually discovered. However, a ret-
rospective study of images taken of the pelvic region
during routine practice may identify additional cases.
These additional cases could provide a better insight
in some of the aspects discussed above. Additionally,
raising awareness of these rare anatomical variations
amongst clinicians may lead to an additional increase
in identification of these entities.

Conclusion. It is clear that the condition is very
rare and that it rarely causes complications. Howev-
er, the limited amount of research makes it difficult
to make sound conclusions. Further research is re-
quired.
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KPNXOBO-KYMNMPUKOBI PEBPA AK PIAKICHA YPOOXEHA BAOA PO3BUTKY

Hxenne CmaHc, AHoewka lMac, EneH [Jegioc

Pe3tome. [JogaTtkoBi pebpa — ue ypomkeHi aHoManii, SKi MOXyTb BUSIBNSTUCA B YCiX Bigdinax xpebra.
Hanbinbw pigkicHum Tnom gogaTtkoBux pebep € KpMKOoBO-KymnpuKOBi pedpa, Lo po3BUBaloTbLCA 3 HanbinbLu
KaydanbHOI YacTuHu xpebTa. YnepLue KpuxoBO-KynpukoBi pebpa 6ynu onucaxi B 1960 poui i B nogansomy
KOXHi Kiflbka poKiB nyGnikyBanmcsa HOBi oAMHWYHI AaHi. [Hogi 4o onvcy Npo BMNaAoK BUHUKHEHHST KPUMXKOBO-KY-
npuKoBoro pedpa aogaBaBcs KOPOTKUIA ornsg nitepatypu. OgHak, gotenep He Byno ony6nikoBaHoO XOQHOro
BUYEPMNHOro orngaay firtepaTypu i3 aHanisaomM eTionatoreHesy KpuKoBO-KynpuKOBUX pebep.

Memoto docnidxeHHs1 Byno NpeacTaBuTy BUMEPNHUA OrNSA LWOAO godaTkoBux pedep i 3pobneHo cnpoby
YiTKO BM3HAYMTU TEPMIH KKPMXKOBO-KYNpUKOBi pebpax». [NpoBeaeHo NOPIBHAHHS 3 iHLWMMKW TUNaMn JoAaTKOBUX
pebep Ta NnpeacTaBneHo ornsa nireparypy CTOCOBHO [OOATKOBUX pebep y iHWnX ccaBLiB.

Mamepianu ma memodu. lpoBegeHo MOLWyK NiTepaTypHUx gaHux y 6asax Medline Ta Web of Science
Core Collection 3a kinbkoMa BiaNOBIAHMMW KMOYOBMMK crioBamu. [na Bu3HadeHHs BignNOBIOHOT niTepatypu
BMKOpPUCTOBYBanacs nowykoBa cucrema Google. Takox Oyno 34iiCHEHO MOLUYK 3@ NMOCUIaHHAMUW Ha ny6ni-
Kauii, ineHTudikoBaHi nonepegHiMu HaykoBusmu. [My6nikauii 6ynu BigcopToBaHi BigNoBigHO A0 Toro, Bigmno-
BijalOTb BOHM YN «Hi» BM3HAYEHHIO TEPMiIHA «KPWKOBO-KYMpPUKOBI pebpax. [Jo nitepaTypHoro nowuyky 6yno
BKIIOMEHO BCi [pKepena, B AKMX 3ragytoTbCa KPUXKOBO-KYMPUKOBI pebpa, He3anexHo Big BUKOPUCTOBYBAHOMO
BM3Ha4YeHHs. 3 ornsay Ta aHanidy nitepatypu Oynu BUKNtoYEHi Ti nybnikadii, y SkMx He BMKOPUCTOBYBABCS
TEPMIH «KPUXKOBO-KYNPUKOBI pebpax» Ta axepena, Ao sikux He Byno y Hac gocTyny.

Pesynbmamu i o62o8opeHHs. KpuKoBO-KynpukoBi pebpa 3ycTpivaloTbCa 3 OOHAKOBOK 4YaCTOTOK SK Y
YOMOBIKIB, TaK i y XIHOK. Y cepeqHbOMY BOHU AiarHOCTYOTbCA Y BiLi 29,91 pokiB, ane uen nokasHuK Konuea-
€TbCS B LUMPOKOMY AianasoHi (Big 3 oo 64 pokis). Taknih po3amax KonvBaHb KPUXKOBO-KYNpuUKOBUX pebep 3a
BIKOM MOXHa MOSICHUTW TUM, WO Taki pebpa, 3a3Bnyan, BUSBMNSAIOTLCA BUNAAKOBO i MPUCYTHI 3 HAPOMKEHHS.
KpwxoBo-KynpuKoBi pebpa € piakicHOK ypOomKeHO Bafol po3BUTKY i XKOAHOI iHbopmalLii npo daktopu pu-
3KKY IXHbOrO BMHUKHEHHSI HAMU He BUsiBNeHOo. [pu ubomy, y GinblIOCTi NauieHTIB HE BUSIBIEHO CUMMNTOMIB,
CMPUYMHEHMX KPWXKOBO-KYNPUKOBUMKU pebpamu. [NpoTte, aesiki aBTopu pobnaTe NPUMNyLLEHHS Npo Te, WO Kpu-
YKOBO-KYMNpUKOBi pedpa MOXyTb BMKNMKATX NEBHi Npobnemu nig, yac nomnoris, Lo 3anexuTb Bifg, po3MmipiB i To-
norpadii pebpa, i CMMANTOMN MOXYTb BiAPI3HATUCA Y Pi3HNX NaLEHTIB.
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ornaau nitepatypu

HecBoeyacHy [AiarHOCTUKY KPWKOBO-KYMPUKOBUX pebep MOXHa MOSICHATM BIACYTHICTIO CHMMMTOMIB,
NnoB’A3aHunX i3 gogaTkoBuMu pedpamu. Tomy, Ans GinbLll KOHKPETHOI OLIIHKM YaCTOTH KPUXOBO-KYMPUKOBUX pe-
Bep, HeobxigHO NpoBeAeHHs nodanbLlunx gocnigkeHb. HasBHi doparmeHTapHi BiGOMOCTI PO KPWXKOBO-KYNpU-
KOBi pebpa ycknagHITb YiTke opMyntoBaHHSA 00r'pyHTOBaAHNX BUCHOBKIB LLLOAO €TiONaTOreHETUYHNX YNHHU-
KiB BUHVKHEHHS LIMX AOOATKOBUX YTBOPEHb.

BucHosok. Ha ocHOBI HasiBHMX NiTepaTypHUX aHUX BaXXKO 3pobuTn 06rpyHTOBaHI BUCHOBKW LLOAO BUHUK-
HeHHs goaaTtkoBux pebep. NMpoTe, UinKoM o4eBMAHO, WO Taka ypomKeHa Baga pO3BUTKY SK KPUXKOBO-KYNpu-
KOBIi pebpa TpannsaeTbca BKpaw pigKo i yCKagHEeHHs, CNpUYUHEHI A04ATKOBUMU pebpamu, BUHUKAOTb TaKoX
[0ocuTb pigko.

KnrouoBi cnoBa: KpvxXOBO-KyNpuKoOBi pebpa, AogaTKoBi pebpa, ypoakeHa Baa po3BUTKY.
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YHUKHYTU HE MOXHA XBOPITI?
POJIb rEHIB TA MIKPOBIOMY LWLWKIPN Y BUHUKHEHHI
CEBOPEMHOIO AEPMATUTY

OBH3 «Yxropoacbkuin HauioHanbHU yHiBepcuTeT», YXXropoa, YkpaiHa

Mema. BusButn cneuundiyHi 3B’A3KM MK reHo-
TMNOBUMU Ta (PEHOTUMOBUMM 3MiHAMMU OpraHiamy,
SKi MOXYTb NPU3BOAUTU 4O 3anarbHUX 3aXBOPHOBaHb
LUKipW i gncBioay.

Memodu. Towyk y 6asax pgaHux Medline/
PubMed, Embase, Web of Science i ananis gocni-
[>KeHb MOB’A3aHUX 3 3ananbHYMW 3aXBOPHOBAHHAMMU
LUKipK: IMYHITET, reHeTunKa, enireHeTuka, enigepmarb-
HU Gap’ep, Mikpobiom wWikipu Towo. Pesynbratn go-
cnigpxkeHb Mikpobioma, wo 6a3yTbca Ha meTopax
KynbTUBYBaHHSA BUKIOYaNy 3 SOCIiAKEHHS.

Pesynbmamu. 3ananbHi 3axBOPHOBaHHSA LLUKipU
YyacTo npu3BogATb 00 (i3nyHMX abo NCUXONOrivYHMX
po3nafis, NpoTe MpuUYMHA BUHUKHEHHS LUX 3aXBO-
ptoBaHb [OCi YiTKO He 3’'acoBaHa. Y natoreHesi 3a-
nanbHNX 3axBOpPKOBaHb LUKipU OepyTb yyacTb bGarato
dakTopiB, 30KpemMa CnaaKoBICTb, HABKOMULLHE cepen-
OBWULLE, IMYHITET, enigepmanbHUi Gap’ep, MNCUXiYHI
po3naau, iHdekuii Towo. Mikpobiom ntoanHn 6e3no-
cepeHbOo YmM onocepenkoBaHo bepe yvacTb y CTaHOB-
NeHHi iIMYHITETY xa3siiHa. 3okpema pe3veHTuU LUKipn
NigTPUMYIOTb CTaniCTb LWKIpHOro 6ap’epy, perynoTb
3ananeHHsa i iMyHHy BignoBigb. [loMeocTas CTOCYHKiB
noanHn-xassiiHa i Mikpobiomy 3abesnevyroTb MyTya-
nicTMYHi cnmbBioan. OgHak, nig BNAMBOM 30BHILLHBOIO
cepenoBuLLIa, reHeTUYHNX Ta disionoriyHmx 3miH Ga-
naHc MikpobHOro cniBToBapuCTBa i MIOAMHU NOPYLLY-
€TbCH, LLIO MOXXE HEraTMBHO PErynioBaTh CTaH xassiHa
i BUKNMKaTK 3axBOpOBaHHSA. binbLwicTe cuMBiOTUYHOT
MiKpOGIOTM LLKIPM MUPHO CMiBiCHYE 3 rocrnofgapeM i €
naTtoreHHUM nuile 3a nesHuUx ymos. lNepexia Big cnm-
0io3y 00 MaTOreHHOCTi € CKNagHUM NPOLeCoM, LUKipa
nobpe npoTucToiTh hakTopam arpecuBHoCTI. [lo-
TEHUiNHI HanagHWKW MOBWHHI iHOYKyBaTW €KCnpecito
reHiB, WoO6 3pobUTN MOXNMBMMUK aaresito, iHBasito Ta
YHUKaHHS iIMyHHOI Bignosigi.

Kpalie po3ymiHHA poni MikpobioMy i dyHKUiOHY-
BaHHSA MiKpObiOMy, reHeTU4HUX aHomarni Ta ceHo-
TUNOBUX 3MiH JOMOMOXE MPOrHO3yBaTU BUHWKHEHHS
ceboperiHoro gepmatuty (CH) y niogen. MikpobGiom
LUKIpY MOXe iHOYKYBaTW 3ananeHHs i 3aroeHHs LWKipw,
a TaKoX 3MIHIOE CBill SIKICHUIA | KinNbKiCHUA cknapg ans
ajanTauii y BXe iCHyoUnX ymoBax 3ananeHHs.

BucHoBok: MikpoopraHiamu, ki BUpoCcnn B yMO-
Bax roMeocTasy [AOBEPLUEHO B3aEMOAil0Tb 3 Noau-
HOlO-rocnogapemM y 340pPOBUX CUMBIOTUYHMX BigHO-
CYHax. AKWO nopyLIyeETbCA iIMyHHA YHKLiS LIKipK

XassiiHa, eKCMNpecisi reHiB YK LWKipHWUIA bap’ep pe3naeH-
T MiKpOBIOMY 3aCTOCOBYIOTb Pi3HOMAHITHI 3aXWCHI
MeXaHiaMu abu BUXXUTW, LWLO i Bigirpae Baknuey porsb
y naToreHesi 3aananbHUX 3axXBOPOBaHb LLKipKU. BnacHe
Mikpobiom 3gaTeH iHAyKyBaTu 3ananeHHs Lwkipu. Po-
3yMiHHS BUOOBOIO CKNagy Mikpobiomy, noro gnHamiy-
HUX 3MiH | BNNMBY Ha LUKIpY NMOAMHU Aae MOXMUBICTb
MPOrHO3yBaTN MOXNMBE BUHUKHEHHSA C[l, KOHTponto-
BaTW piBeHb 3ananeHHs i nonepeaxaTtun 3aroCTpeHHS.

KnrouoBi cnoBa: cebopeliHun gepmartuTt, Mikpo-
6ioM, Malassezia, iMyHITET, METareHoM.

Bctyn. Mikpobiom ntognHu 6e3nocepegHbo 4m
onocepenkoBaHo 6epe yyacTb Y CTAHOBIEHHI iMYHi-
TeTy xassiiHa. 30KkpemMa pesvaeHTU LKIipU niaTpumy-
t0Tb CTaNICTb LWKIpHOrO 6ap’epy, peryntoTb 3ananex-
Hs | IMyHHY BignoBigb. f[OMeocTas CTOCYHKIB MOaUHU-
xassiiHa i Mikpobiomy 3abe3neyyloTb MyTyaniCTUYHI
cumbiosn. OgHak, nig BNAMBOM 30BHILLHLOMO cepea-
OBULLA, TEHETMYHMX Ta qisionoriyHmx 3MiH GanaHc
MiKpOOHOro cniBToOBapuUCTBa i NIOANHM NOPYLUYETHCS,
LLIO MOXe HeraTMBHO peryntoBaTu CTaH xassiiHa i BU-
KNuKaTu 3axBoploBaHHSA. binblicTb  CUMBIOTUYHOI
MiKpOBIOTU LLKIPU MUPHO CIBICHYE 3 rocnogapeM i €
naTtoreHHUM nuile 3a nesHUX ymos. Nepexia Big cum-
6io3y 4O NAaTOreHHOCTI € CKNagHMM NPOLLEecoM, LKipa
nobpe npotucToiTh hakTopam arpecuBHoCTI. [Mo-
TEHUiMHI HanagHWKN MOBUHHI IHOYKYBaTK eKcnpecito
reHis, WoO6 3pobutn MoXNMBMMK agresito, iHBasito Ta
YHUKaHHS iMyHHOT Bianosigi.

Ha paHnnm mMomeHT OinbllicTb AOChigXeHb Mi-
KpobioTn 30cepemkeHi Ha AOMiHAHTHMX GakTepisx
i rpubkax Ha noBepxHi LWKipW, Taknx sk Malassezia,
Cutibacterium, Staphylococcus i Corynebacterium.
TexHonoris CEKBEHyBaHHSA MeHiB, LLIO XapaKTepuayeTb-
CSl BUCOKOK TOYHICTIO i cneumdivHiCcTIo, € HanbinbLu
LUMPOKO BUKOPUCTOBYBaHUM METOAOM [AOCHIIKEHHS
CbOroAeHHs. ICHylOTb pi3Hi MeToau CekBeHyBaHHS
ONS Pi3HMX TUMIB MIKPOOHUX CMiNbHOT, Hanpuknag
cekBeHyBaHHSA reHiB 16S pPHK ansi 6aktepii i cek-
BeHyBaHHA reHiB 18 Sr PHK abo ITS (BHyTpiLLHin
TpaHcKpmboBaHui cnencep) ans rpubis. Taki metoau
MatoTb | 6araTto HeoniKiB, OCKINbKX 3pasky LLKipK, SIK
npaBuMo, MalTb HU3bKe OGionoriyHe HaBaHTaXKeH-
HA | Hag3BMYAMHO CNPUMAHATIMBI OO 3aOpyaHEHHS
peareHTaMu HaBKOMULLHBOIO CepefoBULLA, WO Aae
XMOHOMO3NTUBHI  pe3ynbTatu. TakoX HEMOXIMBO
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BiApi3HMTK XuBi GakTepii Big yOMUTMX i AOCTEMEHHO
CTBEpPAXYyBaTW NPO BUAOBE Pi3HOMAHITTS B3ipLiB.

[aHa ctatTsa BUCBITMNIOE OCTaHHI AOCNIAXKEHHS Mi-
KpOBioOMy LLKIpW MIOAMHN METOAOM CEKBEHYBaHHA Ta
cneundiyHi reHn- mapkepu, nos’asaHi 3 C[l.

MeToto gaHoro ornsigy 6yno BUSBNEHHS cneuu-
iYHNX 3B’A3KIB MK reHOTMNOBMMW Ta (PEHOTUMNOBMU-
MW 3MiHaMK OpraHiamy, fKki MOXyTb NpPWU3BOAUTU OO
3ananbHNX 3aXBOPOBaHb LUKipW i Anucbiosy.

Metoau. [lowyk y 6asax panux Medline/
PubMed, Embase, Web of Science i aHani3 gocni-
IKEHb NOB’sI3aHMX 3 3ananbHUMKU 3aXBOPHOBAHHAMM
LUKipW: IMYHITET, reHeTuKa, enireHeTuka, enigepmarb-
HU Gap’ep, Mikpobiom LiKipn Towo. Pesynstatn go-
cnigxeHb MikpobioMa, OCHOBaHi Ha MeTofax KynbTu-
BYBaHHS BMKITHOYaNu 3 AOCNIMXKEHHS.

OcHoOBHa 4YacTuHa

1. MikpoGiom i 3ananeHHs wKipu

1.1. Quc6io3 wkipu

CekBeHyBaHHA MeTareHoMy Jano HOBE YsIBMEH-
HSA Npo cknag GiopisHOMaHITTS WKipn. Y Oocnigker-
Hi ceboperiHOro gepMaTuTy BUSIBMEHO, LLO KiNbKiCTb
Malassezia restricta 3Ha4HO 36iNbLUYETHCA Ha LUKipi
ronosu nauieHTiB 3 nynoto [1]. Takox onucaHo, LWo
rpubu Malassezia ta Filobasidium floriform 6inbw no-
LWMpeHi y nauieHTiB 3 nynoto, ane ix BUAOBUIN cknaj
BiQpi3HAETLCA Big Toro, wo O6yB onucaHui 3a ono-
MOrOK0 METOAIB KyNnbTUBYBaHHSA. HaTOMICTb KinbKiCTb
Didymella spp. i Cryptococcus spp. CyTTEBO HMK4Ya Y
MOPIBHSIHHI 3 340pPOBOI0 LLKIpOK [2]. BBaxatoTb, LLO
nyna 3Ha4yHOK MipOto NOB’A3aHa 3 ABOMa JOMiHAHTa-
MW, B3aEMHO iHribytoummmn b6aktepiamu Cutibacterium
i Staphylococcus Ha LWwKipi ronoBw, i nokanisawist nynm
3Ha4yHO Oinblue KOpEerne HasABHICTIO BakTepin, Hix
rpuois [3].

OnucaHo, wo Bacteroides, Chryseobacterium,
Acinetobacter, Staphylococcus i Streptococcus
3HaYyHO 36iINbLUYIOTLCA HA YypaXeHuX [AinsHkax, a
Cutibacterium nepeBaxae Ha 300pPOBMX AinsiHKax
nauieHTiB 3 C[1 [4]. IHWe gocnigkeHHs BKkasye Ha ne-
pesary Cutibacterium i Staphylococcus epidermidis
(S. epidermidis), KinbKiCTb SKMX 36iNbLUYETLCA Ha LUKi-
pi ronoBwm iHAOIMCbKMX XIHOK 3 Nynoto, Ta CyTTEBE 3MEH-
weHHa Pseudomonas spp [5]. JoBeaeHo, WO HasB-
HicTb Malassezia spp. i Aspergillus spp. € CTiikKuMu
biomapkepamu cepeg rpubis, Togi sik Staphylococcus
spp. i Pseudomonas spp. 6ynu Bu3HaHi 6akTepianb-
HUMK GiomapkepamMu Ha WKipi y nauieHTiB 3 C[1 [6].

1.2. Quc6io3 pyliHye wkipHuli 6ap’ep

3onotuctui ctadinokok € yMOBHO-MATOreHHUM
MiKpoOpraHiamom. Y 3BUYAMHUX YMOBax HeBenvka
KiNbKiCTb KOSTOHi3aLjii Ha NOBEpPXHi LUKIpK He BNIMBae
Ha rocnogapsa. OgHak npu 3ananbHUX 3axXBOPHBAH-
HAX WKipn S. aureus nponidepye y BENUKIN KinbKOCTi i
NPOJYKYy€e Pi3HOMaHITHI dpakTopyn NaTOreHHOCTi Ta no-
cunoe 3ananeHi peakuii [7]. desiki S aureus MoxXyTb

ornaau nitepatypu

yTBOptoBaTK BionniBkK, WO He TiNbkM nocnabrntoe gito
aHTUOIOTUKIB, ane i 3axuliae naToreHHi bakTepii Bia
BTOPrHEHHS1 IMYHHUX KNiTUH XassiHa (Hanpuknag,
HenTpodinis i MakpodariB) i nepelkomKae X 3HU-
WweHHto. bionniBkn cTadinokokiB Ha MOBEPXHi LLKipK
BUKITMKAKOTb anonTo3 KepaTUHOUMTIB, i CMOBINbHIO-
I0Tb pereHepaLito, OCKiIMbKM MNiABULLYETLCA piBEHb
TUMYC cTpomarnbeHoro finonpoteiHa (Thymic stromal
lymphopoietin) Ta IL-4, IL-13 y kposi. CuHTEe30BaHa
30M0TUCTUM CTadifIlOKOKOM CepuHoBa npoTeasa no-
pylwye UiNiCHICTb LWIKIpW, CTUMYMOE KepaTUHOLUTU
30inbLUyBaTN EKCMPECit0 eHA0reHHUX NpoTeas, KoTpi
NOLLIKOZPKYIOTb LUKIpY i nocunioloTb ekcrpecito 1L-31,
KM HanpsiMmy MOB’si3yt0Tb i3 cBepbexem. Posuicy-
BaHHSA NPM3BOAUTL OO 3aMKHYTOroO Kona natoreHesy
3ananeHHs [8].

Mikpo6ioTa noBepxHi LWKipu BUAinse darato me-
TaboniTiB, TakMX SIK XUPHI KMCMNOTKU, LLIO onocepea-
KOBaHO B3aEMOAiIOTb 3i LUKIPO Ta MOPYLIYOTbL eni-
aepManbHuin  6ap’ep, BUKNUKAK4YM  TpaHCroKalito
OCTaHHbOI, MOCUNIOIYM 3ananbHy peakLito. Yepes
BifJCYTHICTb reHiB, O KOOYKOTb CUHTE3 XXUPHUX KUC-
not, Malassezia spp. 3anexuTb Bif XXWPHUX KUCIOT
WKipK xassiHa. [pu Lbomy BUAINAITECSA (PepMeHTU
XUPHUX KUCHOT i pocponinasn, HeHacunyeHi BiNbHI
XWPHI KUCROTK, AKi | BUKNUKAKOTb 3ananeHHs LLKipy.
OneiHoBa kMcnoTta NpU3BOaUTbL A0 MOLUKOMXKEHHS Ke-
paTUHOLUMTIB, 40 NYyLWEHHS LWKipK i 3ananbHUX npowe-
cis [9].

1.3. Mikpobiom-acouitioeaHa monepaHm-
Hicmb wKipu do namoz2eHHuUx 36yOHukie

Po3BuTOK iMYHITETY nnoga MNOYMHAETLCA BXe
Ha OeB’ATOMY-M'ATHAAUATOMY TUXHI 3 YTBOPEHHSM i
[03piBaHHAM KiNlbKOX TUMIB KNiTWMH, BKItoYatoum B- i
T-nimdpouunTn. Mnig nNigTpuMye iMyHHY cuctemy 3 BU-
COKMM piBHeM Th2, wo6 3anobirtn nposananbHin Th1-
TUMY anoiMyHHUX peakuihi Ha MaTepPUHCbKI TKaHUHM,
ane HabyBae 3gaTHOCTI MpodyKyBaTy aHTuTIna IgG Ta
IgM Ha 10 Tw>kHi BariTHOCTI 3 NigBULLEHHSM piBHs 1gG
0o 22 TwkHiB. HoBOHapomXeHi 3a3HalTb 3HaYHUX
di3nYHMX | Gi3ioNoriYyHMxX 3MiH NP HapOLXKEHHI, Npw
LbOMY MOBEPXHHA LWKIpU Pi3KO 3MIHIOETLCH Big BOA-
HOT Ta CTepurnbHOI A0 CyXOl 3 BUCOKMM BMICTOM Mi-
KPOOHMX aHTUreHiB. Bucokun piseHb Th2-3anexHoro
IL6 UMTOKIHIB, O POPMYETLCA Ha MpeHaTanbHOMY
eTani, 3axuuwiae Big MiKpoOHMX iHdekuin [10]. OuHa-
MiYHi cMrHanu Big KOMeHcaniB nig Yac paHHbLOro poa-
BUTKY BUKOPUCTOBYHOTbLCA iIMYHHOI CUCTEMOK ANS
3abe3neyeHHs reTeponoriYyHnX 3axXMCHUX MexaHi3MiB
[11]. Hanpukanag, y HOBOHapOOXXEHUX CTepUrbHUX
MULLIOK, SIKuX iHikyBanu S. epidermidis, xBuns iH-
dineTpauii T-perynatopHUMU KnituHamu Foxp3 + vy
WKipi BUHMKaNa Ha gpyroMmy TwkHi. Lia iHdinsTpauis
cynpoBomKyBanacs 6inbLl BUCOKUM PiBHEM LIMTOTOK-
cnyHoro aHTureny T-nimdountiB 4 (CTLA-4) i iHOyk-
uirHoro ko-ctumynsatopa (ICOS), ki € KpUTUYHMMM
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Megiatopamu iMyHHOI TONEepaHTHOCTI. Y A0poCcnmnx
MULLIERN, SKi cniBicHyTb 3 S. epidermidis, KNiTUHK
Foxp3 + Treg npogoBxytoTb CniBicHyBaTn 3 Mikpobio-
TOI0 HABKOMO BONOCSAHMX (POniKyriB LWKipK, WO NPUrHi-
4yye aHoMarnbHi 3anansHi peakuii. Vitreoscilla fliformis,
rpamHeratuBHa GakTepisi, TaKOX iHOYKYE OEHOPWTHI
KNiTUHW 00 AopocnilaHHa 3 HalBHMUX T-KNiTUH 4O Kni-
TMH Treg Tuny 1 6e3 ekcnpecii Foxp3, Wo KOpUCHO
AN BCTAHOBNEHHS iIMyHHOI TonepaHTHocTi [12]. Wki-
pa BMpobnse aHTUMikpobHi nentugm (AMIT), ctumy-
nboBaHi MikpobioToto, ki B3aeMogitoTb Gesnocepen-
Hbo 3 toll-like peuenTopamu, Lo Takox oOMexXye Haa-
MipHY 3ananbHy peakuito [13].

Malassezia spp. € OgHUM 3 OCHOBHUX KOMEH-
caniB HOBOHapPOMKEHNX. ToOMy MOXHa 3pobuTn npu-
NyLEHHS, WO BOHA TeX iHOYKYE cneundivyHy iMmyHHY
TONEpPaHTHICTb 3a A0 [OMNOMOrol T-perynsatopHux
KNiTuH. Y 3gopoBin wkipi Malassezia spp B3aemogie
3 KepaTvHOUMTaMu i YCTAM BOJOCAHWUX (DOMiKyniB
[14]. KoMnoHeHTH KniTUHHOI CTiHKn Malassezia spp.
b-(1,6)-rntokaHn, rmikoninigu, rMikonpoTeiHn MOXYTb
4iATM Ha noBepxHeBi Ginka 3 nponiHom (proline rich
region (PRR), Ha noBepxHi makpodaris, Ha Dectin-2
i Ca2+ 3anexHux NekTMHOBUX peuenTopax baraTbox
iMyHHUX KniTUH [15]. EkcnpecoBaHun PRR naHrepiH
y enigepmanbHuX KnituHax JlaHrepraHca Tex po3nis-
Hae beTa-rmnokann 3 KNITMHHOT CTiHKM Malassezia spp
.[16].

BpomkeHa iMyHHa akTMBHICTb XxasdiHa [do
Malassezia 6yna onucaHa AOChiAXeHHsMU in vitro
3 KepaTvHoOUMTax JOOUHM LUASIXOM Ccekpeuii npo-
3ananbHUX LUTOKIHIB, XeMokiHiB Ta AM®. M. furfur,
M. globosa ma M. stricta iHaykyBann 36inblUEHHS
ekcnpecii Toll-nogibHoro peuentopa 2 (TLR-2), IL-8,
beta-gedeHsnHy 2 mogunHm (HBD-2) i HBD-3 [17].
Lli umToKiHM 3any4yaloTb iMYHHI KMiTUHU 00 AINAHOK
i3 ckomnpomeToBaHUM Gap’epoM. Malassezia spp.
MOXe MPUrHivYyBaTn peakuito charoumTis nicns CTumy-
nsauii Toll-nogibHnx peuenTopis (TLR) i cnpmsTu wiip-
HOMY iHBapiaHTHOMY romeocTasy KnituH gdT 3a gono-
MOroK cneumdidHMx MeTaboniTie iHgoNy Ta nepegadi
curHanis apuneHoro peuentopa AhR y wikipi [18]. Mo-
Aenb iHdekuii wkipn muwen Bkasye, wo Malassezia
spp. moxe Buknukatn Th17 Bignoeiab (Bick I1L-23/17).
Bigomo Takox, Lo B 340pOoBIiN WKipi Malassezia spp.
MOAOYME 3ananbHy UWTOKIHOBY BignoBiab T-KniTuH
nam’sati CCR6+ Th17 [19].

Hesposymino, sk Malassezia spp. 3MiHIOE iMyH-
HY BiAMNOBiAb 3 KOMEHCanbHOro Ha 3ananbHWUKA CTaH
WKipK. AKTMBALS BPOMXKEHOro iMYHITETY B LUKIpi no-
CcUne afjanTuBHy iMyHHY BignoBigb. FAk npasuno,
afanTuBHI IMyHHI peakuil CUMbHILLI NpK 3aXBOPHOBaH-
HAX, acouinoBaHux 3 Malassezia spp. BpomxkeHi nim-
doigHi knitnHm (ILC) pearytoTb 6e3nocepegHbO Ha
nonynsAuii rpmbkiB LWKipW, BUpobnaYn LUMTOKIH IL-17
[20]. CneumndivHi ans Malassezia spp. imyHorno0Gyni-

Hu 1gG, IgM, IgE Ta IgA BUABMAOTbL Y NOTi 300POBOI
noguHm [21].

CTBOpEHHA iIMYHHOI TONMEpaHTHOCTIi € OCHOBOK
ONS NPOTUCTOSIHHS BTOPTHEHHIO 30BHILLHIX NATOreHiB.
BukopuctaHHsa npobioTukiBe moxe 6yTn edhekTUBHUM
METOOO0M NOMepPeMXEHHS Ta NiKyBaHHA 3aXBOPHOBaHb
LUKipW.

1.4. Bnniue du36io3y wkipu Ha epoodxeHul
iMmyHimem

AHTUMIKPOOHI nentuam (AMI1), cuHTE30BaHiI Ke-
paTtMHouMTamu, 34aTHi NpUrHivyBatn MikpobioTty [22].
OcHoBHUMM AMI Wwkipn niognHn € B-aedeH3nHN nto-
avHm (hBD-1, hBD-2, hBD-3 i hBD-4) i kateniuManHu
(LL-37). HBD-2, hBD-3 i LL-37 mMOoxyTb BUpOONSTU-
cs nicnga ctumynsadii S epidermidis i Cutibacterium
Spp. | BOHWU 3anyyaloTb AEHOPUTHI KMiITUHW, HEWUTPO-
dinu, moHounTK i T-KNITUHK 9K PaKTOpU XeMoTaK-
cucy.  IHTepnenkin-1(IL-1),  iHTepnenkiH-17(IL-17)
Ta iHTepdepoH-g (IFN-g) mMoxyTb iHAyKyBaTucs
T-kniTMHaMN nNicNs KOHTaKTy MiKpOOpraHiaMiB i3 Mi-
€NoigHNM TWUMOM JAEHAPUTHUX KNiTWUH (conventional
dendritic cell). Lle iHaykye mirpauito T-kniTMH o eni-
AepMmicy, akTuBaLito HaTypanbHUX Kinepis i cekpeLito
AMI1 kepaTuHouutTamm [23]. PepmeHTH, Lo BUpOLNs-
HOTbCSA KepaTMHOUUTaMU, € BaXNMBUM KOMMOHEHTOM
NepBUHHOT BPOXKEHOT CUCTEMU 3aXUCTY, BKNIOYaO4u
nisouum, PHKa3sn ta 6inkn cimerictea S100 [13].

JlinotenxoeBa kncnota y cTiHUi S. epidermidis
3MEHLUYE MOCTTpaBMaTU4HE 3anarneHHs LKipu 4e-
pe3 npsAMy fito Ha Ton-noAdibHi peuentopu 2 Tuny
[24]. Micnga gii yucteiHoBoro hepmeHTy cTadonainy
i MeTanonpoTeasHOro aypeori3auHy, CUHTE30BaHMX
S. aureus, MOXe 3anNULLIATUCS aHTUMIKPOOHUI NnenTug
LL-37, akuii nocnabroe BPOMKEHUA IMYHITET LUKIpW.
IHWi meTabonitn S. aureus, eHTEPOTOKCUHM Ta TOKCUH
CYHAPOMY CENTUYHOTO LLOKY 1 3MyLUYIOTb iMYHHY CUC-
TEeMy aKTMBHO MPoAyKyBaTh UUTOKIHWM T-xennepamu 2,
Bkntovatoum IL-4 ta IL-13, ki iHribyoTb ekcnpecito
reHiB 3-gedeHsuHiB. Lli 3MiHM, MMOBIpHO, CNpuUsAOTb
ancbakTepiody mikpobiotu [25].

MikpobioTa BNnnBae Ha eKCrnpecito KOMMNOHEHTIB
cuctemm komnnemeHTy. Peuentop C5a koMnnemeHTy
(C5aR) peryntoe ekcnpecito wkipHnx AMI1, peuen-
TOpiB pO3ni3HaBaHHA npo3anarnbHUX MediaTopis, LUO
O3Ha4vae, WO MIKPOOpraHiaMM MOXYTb perynioBatu
BPOMKEHUN IMYHITET 4epe3 CUCTEMY KOMMNEMEHTY
onocepegkoBaHo. MoxHa 3pobuTn BUCHOBOK, WO S.
epidermidis Ta Propionibacterium Spp. KONOHi3Yy0Tb-
CH B LWKIpi NaUieHTIB i3 3ananbHUMK 3aXBOPIOBAHHSA-
MU LWKipK. BakTepil CTUMYNIOITL BPOMKEHUIN iIMYHITET
BUPOONSATU BenuKy Kinbkicte AMIT npoTu naToreHis.
Akwo MikpobioMHa CTUMYNALIA HeOOCTaTHS, PO3BK-
BaETbLCS 3anarieHHs, BUKINMKaHe natoreHom [26].

Malassezia spp. B3aemMogiloTb 3 KepaTUHO-
uMTamn, AEHOAPUTHUMU KNiTMHaMK | Makpodbara-
Mu. KniTMHHa cTiHKa MikpockoniyHux rpubis Garata
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BYrfmeBogamMu Ta MiKonpoTeiHamu, siki po3mi3HalTb
natoreHu. 3B’a3yBaHHS 3 LMK peLenTopamMmm npusBo-
OUTb 0o iHTepHanisauii niraHg Ta akTyMBauii 6aratbox
CUTHaNbHUX LLUMAXIB, BKITHOYAKYN MIiTOrEH-aKTUBOBa-
Hy npoteiHkiHady (MAPK), sgepHun daktop-kappaB
(NF-kB) i sapepHuin daktop akTUBOBAHWUX T-KIiTUH
(NFAT), siki 3HWXKYOTb 3ananeHHs. byno nokasaHo, Lwo
Kiflbka nekTuHoBuMx peuenTopie C-tuny (Syk-coupled
C-type lectin receptors) pearytoTb Ha Malassezia spp.
in vitro, sBkntovatoun Mincle, Dectin-1, Dectin-2 i nan-
repiH [27]. Manacesii TakoX MOXyTb 3B’si3yBaTuCSsl
3 Toll- peuenTtopom 2 TUNy i akTMBYBaATU KNacu4HUN
wnax 3ananeHHa TLR-MyD88-NF-kB [28]. B psaai oo-
ChnigkeHb NokasaHo, Wo Malassezia spp. MOXe BMPO-
onatn metabonitu iHgony. Lli metabonitn akTnByloTh
apunByrneBOAHEBUA peLenTop, iKMW € hakTopom
TpaHckpunuii  cnipanb-netnsi-cnipans (basic helix-
loop-helix) PAS (Per-ARNT-Sim). ApunbHun peuen-
TOP NPUCYTHIN Y KepaTUHOUUTaX LUKIpKU, KepaTuHOLN-
Tax HaCaT (immortalized keratinocytes HaCaT cells),
MOHoLMTax nepudepinHoi Kposi, 6epe ydyacTb y npo-
nicdbepadii i andeperuiauii KNiTnH, MoaynAUii iIMyHHOT
BiAnNoBigi i po3BUTKY NyxnuH. Kpim Toro, 4yepes HecTa-
4y MOXWUBHUX PEYOBWUH i aKTUBHICTb iHAONIB NOBepX-
HEBWI aHTUrEH i niraHam uux 30yoHUKIB MOXYTb OyTH
HeOOCTaTHbO 3aMacKOBaHi, WO NPU3BOAUTb A0 aKTu-
BaUii iMyHHOI cuctemum [29].

1.5. fuc6io3 mikpobiomu nocusiroe 3ananbHi
3axeoprogaHHs1 WKipu

Cepepn aHTUreH NPe3eHTYUNX KNITUH iCHYE che-
LMiYHMIA iMyHOCYNpecnBHUN peHoTun KnitTuH Jlax-
repraHca, sikMM BPiBHOBaXYye HaAaMipHY T-KNiTUHHY
BiANOBiOb, CMPUYMHEHY 3BUYAVHMMW NONynAUiaMu
aeHapuTHux knituH gepmu [30]. Binbwe Toro, pis-
Hi gepmarbHi Nigrpynu AeHOPUTHUX KNiTUH NOEAHY-
toTbce 3 i CD8+ T-kniTHamu, Wwo npogykytotb IL-17,
y Bignosigb Ha S. epidermidis. Lli CD8 + T-kniTuHm
noTiM MIirpyloTb A0 enigepMmicy i CTUMYNIOITb eKc-
npecito AMI1 kepatuHoumTiB. KnitvHu JlaHrepraHca
MaloTb iIMYHOCYNPECUBHUA (EHOTUN, SKUA MpoTU-
aie HagMmipHin T-kNITUMHHIW BigNoBidi, CNpUYMHEHUN
AeHapuTHUMK KniTuHamn. Mikpobiota Moxe cTumy-
noBatn KepatMHOUMTN A0 BUPOBMEHHS TUMYCHOrO
CTpOManbHOro NiMONOETUHY, perynoBaTn pO3BUTOK
T-kniTnH i B-kNiTWH | perynioBatn aganTMBHUN iMyHi-
TeT. PeangeHTu gitoTb Sk nepwmn 6ap’ep noACbKOro
OpraHiamy Ha hakTopyu HaBKONULLHBOrO cepeaoBuLLa
i CNOBILLYOTb iIMYHHY cucTemMy npo 3arposy [31].

YMOBHO-NaToreHHi S. aureus eKCrnpecylTb Cy-
nepaHTUreHn, BKHOYaYM CepoTUnn ctadpinokoKo-
BOro eHTepoTokcuHy (SEA/SEB) Ta TOKCUMH CUHAOPO-
My TOKCMYHOro wwoky-1 (TSST-1), aki 3B’A3y0TbCcsa 3
aHTUreH MPe3eHTYIYUMKN KhiTMHaMM 4Yepes rono-
BHUN KOMMMEKC rictocyMicHocTi 2 [32]. LmTokiHK
T-xennepis 2 (Th2) HagMipHO BUBINbHAKTLCS, | Ue
BMKIIMKAE XaoOTU4HY 3ananbHy BignoBigb HaiBHUMMU

ornaau nitepatypu

T-nimcpouutamn. UntokiHm Th2 IL-4 i IL-13 mMOxyTb
3HWXKyBaTW eKcrpecilo reHa dinarpiHy (B HOpMi Big-
nosigae 3a kucny pH) i amiwysatu pH wkipy B nyxHy
CTOPOHY. B-kniTuHM 3anyckaiTbca Ansg BUPOBNEHHS
IgE, skui pearye Ha anepreHn. CTadinoKoKOBUIA eH-
TEPOTOKCMH TaKOX aCOLKETLCSA 3 MiABULLEHOK €eKC-
npecieto IgE i nigeuwye ekcnpecito TNF-a, akui iHagy-
Ky€ anonTo3 MOHOHYKNeapHuX KnituH [33].

1.6. HadmipHa Mikpob6Ha KosloHi3auyiss ensu-
eae€ Ha eniceHemMu4Hy eKcrnpeciro 2eHie

OCHOBHMIN MOMNEKYNAPHUA MEXaHI3M 3anuLIaeTb-
CSl HEBiOOMUM, ane AesKi HelloaaBHi AOCNIAKEHHS
nokasanw, L0 YNCEHHI MeTaboniTu, siki BUpobNATb-
cs MiKpoBIioTO, MOXYTb 3MIHUTK €nireHeTUYHe npo-
rpamyBaHHA xassiiHa [34]. Mikpobiota moxe BnnuvBa-
TV Ha ABa acnekTu cTabinbHOCTI LWKipW Ha TpaHCKpUn-
LiIHOMY PiBHiI: iIMYHHI peakuii Wwkipu i gudepeHLdiauito
enigepwmicy. 'eHn, NOB’sI3aHi 3 BPOMKEHOK IMYHHOIO
Bi4NOBIOAK Ta aKTMBHICTIO UMUTOKIHIB y nabopatop-
HUX MWULLIEN, NOPIBHSHO 3 THOTOBGIOHTHUMK MULLIAMN,
AK npasuno, 6ynu Ginblw ekcnpecoBaHnMun. dakTopu
TpaHckpunuii BknoyatoTb haktop Kpronnena 4 (kif-4),
ap-1 (ap-1) i 6inok cneuwncpivHocTi-1 (sp-1).7 Pesynb-
TaTu HayKOBUX AOCHIAKEHb NOKa3yoTb, LU0 NOPYLUEH-
Ha abo BiOCYTHICTb MiKpoBioTM MOXe MpU3BECTU A0
HeJOPO3BUHEHHS enigepMicy, MOPYLUEHHS LUKIPHOro
6ap’epy [35].

B ekcnepumeHTi aHanisom ekcnpecii LUTOKIHIB
y MULLIEN NIATBEPAXKEHO peakuito enigepmicy, ae Ha-
HECEeHHS1 KOPOTKOMNaHLIOrOBUX XUPHUX KncroT (KXKK)
CuHTE30BaHuX Propionibacterium acnhes Ha noBepx-
HIO LLKIpWU CNpusno eKcnpecii UMTOKIHIB, Todi gk nig-
WKipHe BBeAeHHs npurHidysano. Lli pesynsratn go-
BOASATb, LLO NPOAYKTU XUTTERIANBHOCTI KOMEeHcarb-
HUX MIKpOOpraHi3amiB, CUHTE30BaHNX 3a NEBHUX YMOB,
NPUrHIYYOTb aKTUBHICTb rictoHaeaueTunasu (HDAC),
NOpYLUYIOTb TONEPaHTHICTb enigepMicy A0 3ananbHUX
noapasHukis [36].

KXXK P. acnes cTuMynioloTb eKCnpecito 3anarb-
HUX reHiB B ceboumTax Yepes NpuUrHiYeHHs akTUBHOC-
Ti ricToHpeaueTtunasun (HDAC) i aktuBadii peuenTopis
XUpHUX KMcnoT. BucHaxeHHs HDACS i HDACO B ce-
fdoumTax noaMHU NPU3BOAUTL A0 NOCUNEHOT peakuii
UMTOKIHIB Ha akTueauito TLR-2. Ui gani gatoTb HoBe
PO3yMiHHA perynauii ekcnpecii 3ananbHUX reHiB y
LUKipi, 4OOATKOBO XapaKTepuayTb BHECOK cebouuTiB
B enigepmanbHui imyHiTeT [37].

Enigepmic mae BpogXeHy iMyHHY TOnepaHTHICTb
0O noApasHukiB, ki posnisHatoTbea Toll-nogibHnmm
peuentopamu (TLR). Btpata TtonepaHTHOCTI Ao ni-
raHa TLR craetbeca nicns NpurnyLeHHs ricCTOHOBMX
neauetunas (HDAC) HDACS8 i HDAC9 B kepaTtnHouu-
Tax. TpaHCKpunuinHWiA aHanis Bu3Ha4ms, wo MAP2K3
npurHiyeHnn aktueHictio HDACS8/9 i € noTeHuinHMMm
KIMHOYOBUM MNOCEPEOHNKOM ANSA BCTAHOBIMEHHA L€l
TONEepaHTHOCTI. S. aureus BMNMNMBAE Ha KepaTUHOLMT-
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crneumdiyny genedito HDACS8/9, wo nocuntoe 3ana-
MEHHSA y MULLIEN | ONUCYE OAMH i3 MEeXaHi3miB perynsi-
Lii 3ananeHHs enigepmicom [38].

2.1. MyTaduii reHiB, noB’sizaHi 3 C[]

Hapasi Bigomo 11 reHHux myTauin abo gediumntis
OinkiB, aki BuknukatoTb C[l. BinblicTb kogoBaHux 6in-
KiB BigirpatoTb ponb abo B imyHHi Bignosigi (ACT1,
C5, IKBKG/NEMO, STK4, 2C TCR), abo B enigep-
mManbHii gudepeHuiadii (ZNF750, MPZL3)

OpHe 3 gocnigkeHb OnNucye, WO y BCix BpartiB i
cecTep Big oaHOI napu po3suHyBca C[L ta peungm-
BYIOUMI OpanbHUA KaHanao3. [oMo3uroTHa MicceHe-
MyTauis 6yna BusiBneHa Ha C-kiHui gomeHy SEFIR
ACT1, akuin 3a3BMYail 3B’A3YETbCA 3 peLienTopamu
iHTepnewnkiHy 17 (IL-17) i aktmBye NF-jB, MAPK i
C/EBP wnsxv npu nepegadi curHanis IL-17. MyTauis
nopywye B3aemogito ACT1 3 peuentopamm IL-17, wo
npu3BoAnTb 40 AedeKTiB LKIPHO-CIIM30BOro iMyHiTe-
Ty [39].

XBopoba JleriHepa mMae 4 OCHOBHI O3HaKW: reHe-
panizoBaHui C[l; Baxkka giapes; peumanBytodi Mmicue-
Bi Ta CUCTEMHI iHDEKLUIT, Ik NpaBuIo, rpPaMHEraTUBHOI
eTionorii; i BUpaxxeHe BUCHaXeHHs Ta guctpodis. bi-
nok C5 cucteMu KoMnmnemeHTy, Lo € BiACYTHIM npwu
OaHin natonorii, 3a3BMyan po3LLEennieETLCA 3 YTBO-
peHHsm C5a i C5b; Ttogi sk C5a bepe yyacTb y 3a-
nanbHin Bignosiai, C5b iHiyitoe onconisauito [40].

B nitepatypi onmcaHo deHoTMnosun nposis CL
y M’ATN NOKONIHHAX EBPENCBLKOI i3painbCbKol CiM'T Ma-
pPOKKaHCbKOro noxomkeHHst [41]. LUnaxom cekBeHy-
BaHHS MOKasaHo, WO Yy nocTpaxganux nogen dyna
myTauia B ZNF750 (56_57dupCC) i ue moxe Oytun
KIFOYOBUM PENYNATOPOM KiHLEBOI AMddepeHLiauii ke-
patuHouuTis [42].

Ha 3akniodeHHa PotTepgamcbke [oOCRigXeH-
Ha (Rotterdam Study) — ue notoyHe mpocnekTuBHe
KOropTHe [AOCHiAXEHHS XPOHIYHMX 3axBOPIOBaHb, Yy
TOoMy 4ucni wkipHux. ObcTexmBlwun 4454 nauieHTiB
3 C[l, ncopiazom Ta artoniyHum gepmMaTuToM aBToO-
pamMun He Oyno BUSIBMEHO XXOOHWUX TeHiB, Aki Ou no-
€aHyBanu Ui xBopoOu. Ane HayKoBLi BKasykoTb, LLUO
y MINOTHOMY AOCHiAKeHHi B6yrno BUSIBMEHO 2 3HaYyLLi
acouiauji reHomy Ta C[. [43]. IHWi aBTOPK TEX BiA-
3Ha4alTb MEeBHi 3MiHM y reHoMi. MAST4 HanexuTb
00 rpynun nNpoTeiHKiHas, siki BigirpaloTb BaXKMBY poOrib
y Kackagax BHYTPILHbOKMNITUHHOI nepegadi curHany
[44]. Touna dyHkuis MAST4 HeBigoma, ane reH ekc-
npecyeTbecs B KepaTuHoLMTax BONocAHOro donikyna.
Mopanbwwnii GioiHbopmaLinHWIiA aHani3 nokasas, Lo
[Ba canTu 3B’A3yBaHHA (pakTopiB TpaHCKpuUnuii nepe-
KpvBaloTb XpOMOCOMHY no3uuito r58331610 [45]. In-
WM uikaBum rnokycom € PIRT. Lleri reH s3HaxoauTbes
Ha 285 MB Hmx4e no xogy ApYroro 3Ha4HOro reHoMmy
SNP (rs16944244), i, sik BiAOMO, BiH € MOOYNATOPOM
TRPV1 i TRPM8. TRPV1 Bigirpae BaxnuBy posb y
cBepbiHHi, a TRPMS8 BBaxatoTb perynsitopom enigep-
ManbHOro romeocTaasy [46].

[Ona nepeBaxHoi OGinblwocTi nauieHTiB i3 C[,
MMOBIPHO, MOEOHAHHS iHAMBIAyanbHUX (AKTUBHICTb
canbHUX 3aro3, HEMPOreHHi akTopn Ta eMOUINHUIA
cTpec, hakTopu xap4yyBaHHS TOLO) Ta ¢pakTopu Ha-
BKOJIULLHBOIO cepefoBuLLia (CE30HHI 3MiHM, KOIOHi3a-
uis Malassezia Towo), nopsg i3 WinicHicTio enigepmi-
cy Ta iMyHiTETOM rocnogaps, cnpuumHsaTb CI abo
BUKITMKAOTb 3aroCTPEHHS.

2.2 Bnnue mikpobioma Ha MemazeHOM J1100u-
HU

Pagom aBTopiB onucaHO AOCHIDKEHHS CekBe-
HyBaHHs1 MeTareHoMy, byHKUioHanbHi wnaxu CL, i ix
3B’A30K 3 MiKpoBioMOM Lwikipu. bakTepiansHun Mikpo-
GiomMm npeacTaBnsiB HU3KY 3HMKEHUX MeTabornivyHux
wnsaxie KEGG: Kyoto Encyclopedia of Genes and
Genomes, BkNoYakoun Ti, WO NoB’a3aHi 3 metabonis-
MOM i BiocMHTE30M BiTaMiHiB, kKOGaKTOpPIB Ta aMiHO-
KMCNOT Ta CTIKKICTIO JO aHTMbioTukiB. Byno BusiBne-
HO, LLO Ui LUNSIXM HEraTMBHO KOPEMOOTL 3 MIIOLLED
BpaXkeHHs1 LWKipKM Ta cBepbexem. KpiM Toro, KOmeH-
canbHi MikpoopraHiamu, Taki sik Cutibacterium spp.
HECYTb reHWn CMHTe3y BIOTMHY Ta iHLWKX BiTaMIHIB, LLO
BaXNMBO 4S9 roMeocTasy LKipn. HagMipHa KinbKicTb
M. restricta no3nTMBHO KoperntoBana 3 Metaboniamom
aMiHoKncnoT Ta GiocMHTe3om N-rmikaHy, SKUi € Bax-
nuemMM ang GiocuHTE3y rMiKoNpoTeiHIB | agresii 4o Kni-
TWH rocnogapsi. S. epidermidis i Staphylococcus spp.
Tex 6GesnocepeqHbO MOB’A3aHi 3 HasIBHICTIO nynu,
cBepbiHHAM Ta TpaHcenigepManbHO BTPaTo BOAM,
O BKa3ye Ha iX MOTEHUiHY porib Y MNOLUKOMXKEHHI
LwkipHoro 6ap’epy Ta 3aroctpeHHi C[, [47].

O6roBopeHHA. B ocTaHHiI poku cekBeHyBaHHS
aMMMiKOHIB reHiB cTano HamnbinbL LWMPOKO BUMKOPUC-
TOBYBaHOK TEXHIKOK ANndA BigoOpaxeHHs cknagy Ta
Xxapaktepuctuk mikpobiomy. CekBeHyBaHHA aMmriko-
Hy MOXe BigobpasnTu BigHOCHY KiNbKiCTb yCix 6ak-
Tepin i rpubis y 3pasky. OgHak MeTogum, siki BUKOpUC-
TOBYIOTb BiJHOCHY YMCEIbHICTb, OBMEXeHi TUM dhak-
TOM, LLLO BOHU HE MOXYTb BU3HAYNTU BENNYMHY 3MiHU
OKPEMOTO TaKCOHa MixX rpynamu. [HWKM 0BMeXeHHsIM
CEKBEHYBaHHS € Te, L0 KOPOTKi JOBXUHU 34NTYBaHHSA
obnacrten 16S pPHK moxyTb npu3BecTn 4o Toro, Lo
34MTYBaHHA CTaHEe HEMOXIMBMM LWOG 3abe3neuntn
TaKCOHOMIYHY pO3AifbHY 30aTHICTb Ha PIBHAX BUAIB i
wramis [48]. HaBnakn, cekBeHyBaHHS MEeTareHOMHUX
NOKYyCIiB 34aTHe BUSBNATUM OpraHiaMm Ha BUOOBOMY
piBHi. Xo4a OinblicTe JOCnigXeHb MPOAEMOHCTPY-
Banu MOCTINHY TEHAEHLi0 3MiHU MiKpoBiomy LUKipK
nauieHTiB i3 CLl, geski pocnigxeHHs 6ynu cynepeu-
nvBuMK. Po3BiXXHOCTI MiX pesynsTaTtamy OOCHiAXEH-
HA MOXHA MOSICHUTU HEOLHOPIAHICTIO MK OKpeMUMU
ocobamu Ta BigMiHHOCTAMUM B JOCTIiAXKYBaHIN nonyns-
ujii, metogax nigbopy BUBIpKM Ta TeXHikax CEeKBEHy-
BaHHS.

Kpim TOro, TeHgeHuis 3MmiHM S. epidermidis,
Cutibacterium spp. Ta geskux Bugis Malassezia spp.
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npu C[] nokasana cynepeqnusi pesynstatm Mix [o-
CNiKEHHAMM, SKi MOXYTb OyTU pe3ynsTaTtoMm Pi3HUX
MeToAiB CekBeHyBaHHSA. YucenbHictb M. globosa
Oyna 3HMKeHa B AOCNIAXEHHSX, 3aCHOBaHUX Ha Cek-
BeHyBaHHi amnnikoHiB abo B kinbkicHin MNJ1P, ane npo-
TUINEeXHa TeHAEeHUis Woao Moro yucensHocTi Oyna
BMSIBMEHA B JOCTiAXXEHHI 3 BUKOPUCTAHHAM MoriMop-
Gi3mMy OOBXWH PECTPUKLINHUX ddparMeHTIB i cekBe-
HyBaHHsi CeHrepa [47]. Cami AinNsiHKM CekBEHYBaHHS
LifIbOBOro reHa TakoX MOXyTb CYTTEBO BMIMHYTU Ha
pekaniTynauilo cknagy MikpoGHOro cniBToBapuCTBa.
Byno BusBneHo pisHy TeHaeHuito 3amiHn Cutibacterium
SPPro MiX OOCNIAXEHHSAMMU 3 BUKOPUCTAHHSAM CeKBe-
HyBaHHs MiTOK V4—V5 Ta gocnifXeHHsMM 3 BUKOpUC-
TaHHSAM iHWKX MiToK [49]. Y GinbliocTi gocnigkeHb
€ ancbanaHc y nponopuii 4 B3arani MpUCYTHOCTI
crneumdiyHnx BuaiB Malassezia spp. 3BuyanHi go-
CNif)KEHHSA, 3aCHOBaHi Ha KynbTMBYBaHHI, Nokasanu,
wo M. globosa Ta M. restrictica € nepeBaxarounmm
Buaamm y nauieHTis i3 C[] [50]. Xoua gocnigXeHHs Ha
OCHOBI CeKBeHyBaHHS [OBOAATH, WO Staphylococcus
Spp. BigirpaloTb HaBiTb Oinblly ponb y po3sutky Cl
[51].

Takum YMHOM, W06 BUKOPMUCTOBYBATU MIKpOOioM
LLKipY SIK TepaneBTUYHY cTparerito ans Bnnvey Ha C[
HeobxigHO AocniagnuTn AvHaMIYHI 3MiHWM y cknagi Mi-
KpOBHOro cniBToBapucTBa Ta CMiBBiAHOCUTH iX 3 BaX-
KiCTIO NposiBiB i CynyTHIMK 3axBoptoBaHHaMM. [Jocni-
DPKEHHS, SIKi po3rnagalTbes B LIbOMY OrNsAi, MatTb

ornaau nitepatypu

Kinbka oOMexeHb. Xo4ya pi3Hi MeTogonorii MoXyTb
BMIMHYTU Ha pe3ynbratu LOChigKeHHs, GinbLiicTb
AaHNX nokasanu nofidHi BUCHOBKM LLOAO0 3MiH MiKpoO-
©OHoro cknagy, i Lue € CBigYeHHsIM HaginHNX aHaniTuy-
HUX pe3ynbTaTiB 3 BUKOPUCTAHHAM Oyab-sIKOro 3 iH-
CTPYMEHTIB cekBeHyBaHHs. [lecbekTn camoi TexHomno-
ril TAKOXX MOXYTb BMIMHYTU HA TOYHICTb pe3ynbsTartis, i
CEKBEHYBaHHS aMMIiKOHIB YaCTKOBUX reHiB-MapKepiB
16S pPHK BBaxaeTbcsa HenpugatHum Ans npodpi-
noBaHHA BUAiB [52]. Kpim TOro, iCHyt0Tb Cynepeyku
LLIOA0 TOYHOCTI CEKBEHYBAHHS!, CMPSIMOBaHOIO Ha pis-
Hi rinepBapiabenbHi obnacti 16S pPHK. Hanpuknag,
nokasaHo, wo obnactb V1-V3 reHa 16S pPHK nae
Binbl HaginHi pesynbraTh, Hix obnactb V4 [53].
3aknyeHHA Ta nNepcnekTUBM noganbLUnx
pocnigxeHb. MikpoopraHiamu B ymoBax romeocTasy
J0BepLIEHO B3aEMOSil0Tb 3 MIOAMHOK-rocnofapem y
300pOBUX CUMBIOTUYHNX BigHOCKMHAX. AKLLO NopyLuy-
€TbCs iIMyHHa dOYHKUS LWKipW Xa3daiHa, ekcripecida reHis
UK WKipHWUIA Gap’ep, pe3avaeHTn MikpobioMy 3acToco-
BYIOTb Pi3HOMAaHITHI 3aXMCHI MEeXaHi3aMn abu BMXUTH,
Lo i Bigirpae BaXnuBy porib y NaTtoreHesi 3ananbHUx
3axBOpPIOBaHb LWKipK. Bigkputum 3anuwaeTtsca nu-
TaHHS NPO PO3YMiHHS BUOOBOTO CKragy Mikpobiomy,
MNOro AMHaMIYHMX 3MiH | BNNUBY Ha LUKipY MogmMHn. Yn
MOXJIMBO CMOHYKaTW BMacHUM Mikpobiom npuimaTu
aKTMBHY y4acTb Y 3aro€HHi 3ananbHOro Npouecy 4w,
HaBiTb, eniMiHaLji NPUYMHN MO0 BUHUKHEHHSNA?
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The Role of Genes and Skin Microbiome in the Development of Seborrheic Dermatitis

Vysochanska V. V., Koval G. M.

Abstract. The purpose of the study was to identify specific links between genotypic and phenotypic
changes in the body that can lead to inflammatory skin diseases and dysbiosis.

Materials and methods. Medline / PubMed, Embase, Web of Science databases were searched and
research studies related to inflammatory skin diseases: immunity, genetics, epigenetics, epidermal barrier,
skin microbiome, etc. were analyzed. The results of microbiome studies based on cultivation methods were
excluded from the study.

Results and discussion. Inflammatory skin diseases often lead to physical or psychological disorders, but
the cause of these diseases is still unclear. Pathogenesis of inflammatory skin diseases includes heredity, envi-
ronmental impact, immunity changes, epidermal barrier dysfunction, mental disorders, infections, and more. A
better understanding of the role of microbiome, genetic abnormalities and phenotypic changes may help to pre-
dict the occurrence of seborrheic dermatitis in humans. The human microbiome is directly involved in the forma-
tion of host immunity. In particular, skin residents maintain the stability of the skin barrier, regulate inflammation
and the immune response. Mutualistic symbioses provide homeostasis of the human-host relationship and the
microbiome. However, under the influence of the external environment, genetic and physiological changes, the
balance of the microbial community and man is disturbed, which can negatively regulate the condition of the host
and cause disease. Most symbiotic skin microbiota coexists peacefully with the host and become pathogenic
only under certain conditions. The transition from symbiosis to pathogenicity is a complex process, because the
skin is well resistant to aggressive factors. Potential attackers must induce gene expression to enable adhesion,
invasion, and avoidance of the immune response. The skin microbiome induces inflammation and skin healing.
Also it may change its qualitative and quantitative composition to adapt to existing inflammatory conditions.

Conclusion. Microorganisms grown under conditions of homeostasis perfectly interact with the human-host
in a healthy symbiotic relationship. Under conditions of impaired immune system response, abnormal gene
expression or dysfunction of the skin barrier microbiome residents use a variety of defense mechanisms to
survive, that plays an important role in the pathogenesis of inflammatory skin diseases. Understanding the
species composition of the microbiome, its dynamic changes and effects on human skin makes it possible to
predict the possible occurrence of seborrheic dermatitis, control inflammation and prevent exacerbations.

Keywords: seborrheic dermatitis, microbiome, Malassezia, immunity, metagenome.
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ornaau nitepatypu

OHTONOrIA YPOAXKEHUX BAA, KYJIbLUOBOI KICTKU

'ByKOBUHCbKUM AepXaBHMA MeAUYHUI YHiBepcuTteT, YepHiBui, YkpaiHa
2ByKOBUHCbKUM KMiHIYHMIA OHKOMNOriYHMMN LeHTp, YepHiBui, YkpaiHa

AKTyanbHMM Yy Cy4YacHii MeguumHi cTae nornu-
OneHHs Ta y3aranbHEHHSI y)XXe iCHYHUMX 3HaHb Mpo
PifKiCHI 3axXBOPIOBaHHSA Ta ypoakeHi aHomanii. Han-
yacTilwe cepen ypoaXeHnxX Baf PO3BUTKY KICTOK Ta-
30BOro NosiCy 3ycTpivyarTbCs AUCNNasis KyrnbLIOBOro
cyrnoba Ta ypomKeHWIn BUBUX CTErHA. YPOmKeHi Bagn
PO3BUTKY KYNbLUOBOI KICTK/ YaCTO NOEAHYOTLCS 3 iH-
LWMMKU aHOManisiMu, 30KkpemMa Ce4OBO-CTaTeBUX Opra-
HiB. MpunyckaeTbcs, WO iCHYE pidkicHa Moaernb aco-
LinoBaHMX aHoManii, 0OMeXeHNX NEBHOW AiNAHKO
Tina.

Ona po3ymiHHA MopcdponoriyHuX nepegymoB Bu-
HUKHEHHS YPOMKEHNX Bag PO3BUTKY KYMbLUOBOI KiCT-
KM Ta iX Xipypri4yHOro nfikyBaHHsI HEOOXigHO MaTu ysiBy
Npo NpeHaTanbH PO3BUTOK HE TifTbKM KOXHOI i3 TPbOX
CKMNaJoBMX KICTOK Ta3oBOI KICTKM, a W cevoBo-CTaTe-
BUX OpraHie, nNpsaAMoi KuwkuM Ta BigxigHuka. Cepef
TPbOX YAaCTMH KYrbLUOBOI KICTKWU NPOLEC CKOCTEHIHHS
NOBKOBOI KiCTKM € HaMMi3HILLMM i pO3NOYNHAETLCH MiXK
5 i 6 Micauamun BHYTpPiLUHEOYTPOBHOrO po3BUTKY. Ha
nigcTaBi NpoBeeHOro aHanisy gxepen nitepartypu
3pobneHa cnpoba y3aranbHEeHHS iCHYHUYMX BigoOMOC-
Teln Npo ypomKeHi Baan po3BUTKY KICTOK Ta30BOro no-
SICY | 3aNponoHOBaHa X knacudikauis Ta TnymavyeHHs
BigNOBigHO O andasiTy.

YpomokeHi Bagn pPO3BUTKY KiCTOK Tady MOXYTb
OyTu sIK reHepanizoBaHUMWU, Tak i i3onboBaHUMU. [e-
Hepani3oBaHi YpOMXeHi Bagu PO3BUTKY KyrbLLUOBUX
KICTOK npu3BOAsTb A0 3MiHM KOHirypauii uinoro
Tasy, a i30fboBaHi — CTOCYIOTbCS OOHIEl KICTKM 4n 11
YyacTvHU. [JO reHepanisoBaHUX YPOOKEHUX Baf po3-
BUTKY Ta3a BiOHOCATbCS: aHATOMIYHO BY3bKUN Tas,
rinonnacTU4HMi Ta3, iHpaHTUNbHUIA Ta3, 3aranbHo-
PiBHOMIPHO3BY>XEHU Ta3, KOCO3MilleHUn Tas, ninko-
nofibHMM Tas, NNOCKWUIA Tas, NITOCKUIA 3BYXXEHWI Tas,
nonepevyHO3BY>XEHWN Ta3, CKOMIOTUYHUIA Ta3, CNOHAK-
nonicTeTM4Hnn Tas.

[o i3onboBaHMX Bafg KICTOK Tady Hanexarb:
annasist ToOKOBOI KICTKM, annasisi KynbLUOBOI KiCTKM,
axoHAporeHes, axoHgponnasis, rinonnasis KymnbLo-
BOI KiCTKM, rmMmnboka KyrnblloBa 3anaguHa, gucnnasisi
KynbLLOBOro cyrnoba, knengokpaHianbHa gucnnasis,
nimb, HeoniMmb, peTpoBepcCis KymnblIOBOI 3anaguHu,
TaHaTodopHa AUCNNasisi, ypoaKeHUn BUBUX CTErHa.

Knio4yoBi cnoBa: KynblUOBa KiCTKa, YPOMXEHi
BagyM PO3BUTKY, aHaTOMisl, MoguHa.

3B’A30K po6OTM 3 HAayKOBUMM MporpamMamu,
nnaHamu, temamu. [ocnigxeHHs € parMeHToMm
NMaHoOBOI KOMMJEKCHOI TeMwn kadbegpw rictonoril,
umtonorii Ta embpionorii (3aB. — A.med.H., npod.
O. B. Uurukano) BykoBMHCLKOro gep)xaBHOro Megmy-
Horo yHiBepcuteTy « CTPYKTYpPHO-(PYHKLIOHaMNbHI 0co-
OGNUBOCTI TKaHWH i OpraHiB B OHTOreHesi, 3akOHOMIp-
HOCTi BapiaHTHOI, KOHCTUTYLIHOI, CTaTEBO-BIKOBOI Ta
nopiBHANbHOI Mopdonorii moguHny», (Ne gepxaBHOI
peectpauii 0121U110121.

BceTtyn. CkeneTHi aHomanii BUHMKaKOTb B OAHOMY
Bunagky Ha 5000 >XMBOHApPOMKEHMX, O CTaHOBUTb
0o 5 % piten i3 ypomkeHumuy Bagamu po3sutky (YBP).
HeobxigHicTb BAOOCKOHaNeHHA MeToaiB AiarHocTu-
Kn Ta optoneamnyHoi kopekuii YBP onopHo-pyxoBoro
anapaTy CnpuU4MHeHa iXHbOK 3HAYHOH MOLLMPEHICTIO.

BigomocTi npo HopmanbHu MopdooreHes Kic-
TOK TA30BOro MOSAACY y MAofa MakTb 3HAYEHHs ONs
paHHboro BusiBneHHs YBP [1]. CTpyKTypHO-(pyHKL-
OHamnbHa opraHi3auisi KiCTOK, siki YTBOPIOTb Tas, €
npegMeToM AochifKeHb GaraTboxX OUCLMMNMIH, Takux
SIK aHaToMifl, TiHeKonoris, akyLepcTBO, CMopTUBHA
MeguuuHa, TpaBmaTtonoris, 6ioMmexaHika, aHTpo-
nonoria Ta cyaoBa mMeauumHa [2]. HesBaxatoum Ha
aKTyasnbHICTb BUBYEHHS YPOKEHUX aHOManin KicT-
KOBOi cUCTEMMU Yy [Kepenax nitepatypyu 3HaxoaMMo
dparmeHTapHi gaHi ctocoBHO YBP KynbLUIOBOI KiCT-
kn. YBP KiCTOK Ta3oBOro mosicy, 3okpema gucnnasis
KynbLUOBOro cyrnoba Ta ypoOmKeHWW BUBMX CTerHa
3ycTpiyalTbes HandacTiwe. Jani aHomanii obymos-
neHi BHYTPILWHLOYTPOOHUM MOPYLUEHHSAM PO3BUTKY
nrnogy Ta 3anexaTb Big CyKYMHOCTI pi3HMX pakTopiB:
CMafKOBOCTI, CTaTi, BNMUBY XiHOYMUX CTaTEBUX rOPMO-
HiB, @ TakoXX BMNIIMBY FOPMOHY penakcuHy. Ha npouec
opMyBaHHS KynbLLIOBUX Cyrnobis BAnMBawTb i Me-
XaHiYHi dhakTopu, WO 0OMEXyITb pyxu nnogy Ta ne-
PELLKOMXaTh MOro HOpMaribHOMY pO3TallyBaHHIO B
NMOPOXHMHI MaTKK (Ta3oBe, HOXXHe abo nonepeyHe ne-
peanexaHHs, GaratonnigHa BariTHICTb, aHomanii Ta
3axBOPIOBaAHHA MaTku (ABopora maTtka, cignonogibHa
MaTKa, NyxnmHu MaTku), gedopMadii KiCToK Tasy pis-
HOro reHesy, Mmanosogas 1a 6aratosogas [3].

YBP KiCTOK KyrnbLLOBOT KiCTKW BNAMBalOTb Ha NeB-
Hi mapameTpu Tasy, Taki SK Haxum Tasy i KpWKOBUM
Haxwun, Wo 3abe3ne4vyoTb CTOSHHS Y BEPTUKarnbHOMY
NONOXEHHI Ta NPSAMOXOAiIHHA. 3MiHM cniBBigHOLIEHHS
OaHNX BEMNUYUH NPU3BOAATL OO naTomnorin xpebToBo-
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Ta30BOro KyTa i K HacnigoK cTalTb NPUYNHOK MOpPY-
LWeHHs xoabbu Ta iHBanigHocTi [4].

YBP KicTOK Tasy, 4acTo MOeaHYHTbCS 3 CEYOBO-
cTateBMMM aHomanigmu. [leski asTopu npunyckarTb,
O iCHye pigkicHa Mogenb acouiioBaHMX aHoManin,
obMmexeHnx NeBHOo AinsHkoto Tina. MoTeHuirHi aHo-
Manil po3BWUTKY BKMIOYaOTb COMATUYHI MyTauil, SKi
BMMAVHYNW Ha Me3odepMarbHi KNITUHN, 3 9KUX PO3BU-
BaloTbCcA Ta3 i cTpyktypn Mionnepa [5]. Ha gogatok
[0 CKENEeTHUX aHOMarin KyrbLUOBOI KICTKM NOBIiAOMNSA-
€TbCS MPO ANCMOpPiYHI Ta po3aABOEHi Xpebui, TpM3yoy
KnyOboBY KMLLKY Ta NOLOBXEHi HEPBOBI Ay [6].

Ona posyMiHHSa Mopdhonorii ypoaeHux aHoma-
nin Tasy Ta ix XipypriyHoro nikyBaHHs HEOBXiAHO MaTn
ysIBY NPO eMOPioNnoriYHNiA pO3BUTOK CEYOBO-CTAaTEBUX
OopraHiB, NpsMOI KuWKM Ta BigxigHuka. YBP kicTok
Tasy xapaKkTepusylTbCs cneundiyHnMmn 3aranbHUMm
O3HaKaMW, TSXKKICTb SKMX 4aCTO MOBHICTIO MopyLlye
Tonorpadito opraHiB Tasy i ycknagHooe onepaTtmsHe ni-
KyBaHHs1. PO3BUTOK KOMM'tOTEPHOI TOMorpadii, 30kpe-
Ma MarHiTHO-pe3oHaHCHOI ToMorpadil y OCNigKEHHI
aHoMmanin KiCTOK Ta3oBOro Mosicy, HelwoaaBHO BU3Ha-
HO OCHOBHWM iIHCTPYMEHTOM [AMs1 KPALLOro po3yMiHHs
aHaToMil He nuule KiCTOK, ane opraHie Tasy. Lle ge-
KiflbKa OecaTuniTe TOMY rofIoBHOK METO KNiHILUCTIB
Oyno BpATYBaTU XXUTTS TaKUX NaLLiEHTIB | OCAITM aHa-
TOMIYHOT HOPMM, OflHAaK Ha CbOroAHi (PyHKLiOHamnbHa
PEKOHCTPYKLiS Ta BiAHOBMEHHS € NPIOPUTETHOIO Yac-
TUHOIO XipyprivyHoro nikysaHHs. BripoBag)xeHHst marno-
iHBa3MBHOI Xipyprii, Wo 6a3yeTbCsl HA PO3yMiHHI aHa-
TOMiYHMX ocobnueocTteln YBP 0o3BONWTL NOKpawmuTm
pe3ynsTaT PEKOHCTPYKTUBHUX onepaLin y aiter. He
MEHLL BaXXMMBOK € aKTUBHA B3aeEMOAiA pi3HUX da-
XiBUIB (AWTAYMX TpaBMaTororiB, ypororiB, riHeKomno-
riB, MPOKTOSOrB Ta HEOHATONOrIB) 3HAHHSA Ta OOCBIA
AKUX, He TiNbKM MNig Yac AiarHOCTUYHO-TepaneBTUy-
HOro npoLecy, ane 1 nig 4ac nogansLUoro cnocrepe-
XEHHS, Mae BupillanbHe 3HAYEeHHS ONS OTPUMAaHHSA
eeKTUBHUX aHaTOMO-(YHKLOHaNbHUX pe3ynbTaTiB
YNPOOOBX XUTTA nauieHTa [7].

3aranbHa popma Tasy, a 3okpema dopma BXia-
HOrO MOro OTBOPY, BU3HAYa€ETbCA pPO3MipamMu nepe-
OHBbO3aHbOro, KOCOro i MONEpeYHoro AiameTpis, O
3MIHIOKOTLCS 3aneXHo Big MOpdOnoriYHOro Tuny Taay.
Tsokki YBP KynblUOBMX KICTOK Yy MaUIEHTOK XIHOYOT
cTaTi MOXyTb 3MiHIOBaTU He nuwe dopmy Tasy, ane
" Tonorpadito BHYTPILLUHIX XIHOYMX CTaTEBUX OpPraHiB,
LLO CTae Ceprio3HOK MEepeLLKoaol AN BUHOLLYBaH-
HSA Nnoga, BeAeHHS NomnoriB Yepes NpuUpogHi Nonorosi
LWNSAxXun, a gekonu i npuynHoto 6e3nnigas [8].

UiTke po3yMiHHA MNpeHaTanbHOro MopdoreHesy
KynbLLOBOI KiCTKM CMPUSE paHHbOMY BUSIBNEHHIO YBP
KICTOK He nuiue Tasy, a W HWXHIX KiHLiBOK, TOMY Bifi-
rpae BaXnvBe 3HAYEHHS B aHaToMiIi, negiaTpii, Heo-
HaTonorii, TpaBmaTonorii, Xipyprii, riHekonorii Ta aky-
LIepCTBi.

MeToto pob6oTu € aHani3 Ta y3aranbHEeHHs Bi-
JomocTen xepen HaykoBoi nitepaTtypu wopo YBP
KynbLUOBOI KiCTKM, iX knacudikauia Ta TnyMayveHHs
3rigHo andasity. [JaHe JocnigpKeHHs € NPOAOBXKEH-
HSAM paHille NpoBeAeHNX HaMu AOoChigKeHb CTOCOBHO
YBP HuxHiX KiHuiBok [9, 10].

PesynsTat pocnigkeHHsa Ta ix oGroBopeH-
HA. [ina kpaworo po3ymiHHA YBP KynbLUIOBOI KiCTKWY,
HeoOXigHO BpaxyBaTu O0COBNMBOCTI PO3BUTKY KOXKHOI
i3 TPLOX KICTOK, L0 BXOAATL A0 1T cknaay.

Mpouec CKOCTEHIHHSA KnyboBOI KICTKM MO4YMHa-
€TbCs Ha 9-My TWXKHI BariTHOCTi B NepUXOHApIi, AeLlo
BULLE BENUKOI CiOHWYOI BUPI3KM Y BEPXHLOIO Kparo
KynbLUOBOI 3anaguHK, i nporpecye B HanpsiMKy A0
rpebeHs knyboBoi KicTku. 3 15-ro TWMXKHA BHYTPILL-
HbOyTpobHOro po3suTky (BYP) oo HapomkeHHs Giy-
Ha YacTuHa knyboBoi KiCTkn B 2-3 pa3u TOBCTIlWa 3a
npucepeaHio, LWo NOB’A3Yy0Tb 3 aKTMBHUM PO3BUTKOM
cigHu4HOI myckynatypu. 3 6-ro micsaus BYP y Bepx-
Hi/ 3aHi YaCTUHI KyrbLIOBOT 3anafuHu 3’ aBNAETLCH
HeBenuKa KinbKiCTb XpsLWOnoAibHOT TKaHUHKU, OyXe
YyTNMBOI 4O NATOreHHUX pakTopis, WO 3a HECNPUST-
NMBUX YMOB MOXE BUKMNMKATW NATOMNOrYHNA PO3BUTOK
KynbLUOBOI 3anaauHu. 3aranom npouec CKOCTEHiHHS
KNybGoBOI KICTKM Haragye CKOCTEHiHHS JOBrux Tpyo-
YyacTux KiCTOK, siki MaloTb ABa enicizapHux xpswa i
OOWH XpsLwwoBui giadis [2].

Mpouec CKOCTEHIHHS CiAHMYOIT KICTKM NOYUHAETb-
cq 3 18-ro TvxHa BYP. Mo BigHOLWEHHI0 00 KynbLUo-
BOI 3anagauHy NEePBUHHUIN LIEHTP CKOCTEHIHHA CigHUW-
YOI KiCTKM pO3TalLOBaHUA TPOXU Ha3ap, i BHU3, a BXe
00 KiHUSA 6-ro Micausa BariTHOCTI CigHUYY KiCTKY nerko
ineHTUdikyBaTn 3aBgaku i Burnagy y doopmi komu.
Cnig 3asHauMTK, WO BEPXHIiA, HWXHIA i 3agHin Kpai
CiHWYOT KiCTKM onykni, ToAi K nepeHin Kpan yBirHy-
Tun. MNpw HapoaxeHHi cyrnobosa YacTnHa KyrnbLUOBOI
3anaguHu po3TalloBaHa Ha 3aAHbO-OiYHI NOBEPXHI
CiHMYOI KicTkK, a no3acyrnoboBa YacTnHa — cnepegy
[1].

Cepen TpbOX YaCTUH KyrnbLUOBOI (Ta30BOI) KiCTKK
NpoLEeC CKOCTEHIHHA NOBKOBOI KICTKU € HaNMi3HILWINM i
po3novmnHaeTbea MiX 5 i 6 micauyamu BYP. MNepBuHHMIA
LEHTP CKOCTEHIHHS pO3TallOBaHWMN Y BEPXHIN YacTUHI
ManbyTHBLOI KiCTKM Nepesn KyrbLUIOBOK 3anafauHow i B
GesnocepenHin BriM3bKOCTI Bif 3aTynbHOrO Ta CTer-
HOBOrO HepBiB. Ha paHHbOMY eTani po3BUTKY LEHTP
CKOCTEHiHHS TTOOKOBOI KiCTkM Mae oopMy raHTeni abo
6o6onogibHy hopmy i € HANMEHLLUM KOMMOHEHTOM Y
BCbOMY Tasi. Ha uin crtagii nobkoBa kicTka mae gpa
KiHUi: Bi4HMIN (Ta3ocTerHoBwui), BinbLlL OKPYrNWM i 3a-
rOCTPEHUA OOHW3Y, | NpucepeHin (NNocKWm), AKUN
CrpsAMOBaHWI NPSMO AOHM3Y Ta € nepeabavyBaHuM
Tinom nobkoBoi KicTku. [Mpu HapomkeHHi nobkoBa
KiCTKa € Oelwo oBanbHo, ii cyrmoboBa MNOBEpPXHS
3arocTpeHa cnepeay, a BepxHsi nobkosa rinka ckoc-
TeHinoto. Jluwe vy Bili 6 MicAUiB NpoLEC CKOCTEHIHHSA
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BEPXHbLOI TiNKM NTOOKOBOI KiCTKM MPOCYBAETHLCS BrOpY,
LLIO NPM3BOAUTL OO 3POLLEHHS 3 KIybOoBO Ta CigHW-
YO KiCTKaMU. 3POLUEHHSI MEPBUHHUX LIEHTPIB CKOC-
TEHiHHS Ta30BOI KiCTKM cnoyatky BiabyBaeTbca Mix
cigHunyoro Ta nobkosoto kicTkamu. Npu HapodKeHHi
nobkoBa KicTKa LLe BifoKpemIieHa Bif CiaHNYOT KICTKM
XPALWEM Y BUMAAI CiGHNYO-NMOOKOBOIO CUHXOHOPO3Y
[11].

Kynbwosun cyrnob — ue 3’€QHaHHSA MiX rono-
BKOK CTErHOBOI KIiCTKW Ta KyrbLUOBOK 3anaguHoM i
3MiHM PO3BUTKY OyOb-SKOTO KOMMOHEHTa BMNINBAKOTh
Ha PO3BUTOK iHWOro. HopmarnbHWIA TUCK FONOBKN CTer-
HOBOI KICTKM Yy KymbLLUOBI 3anaguHi NigTpumye piBHO-
Bary nponicdepaLii BEpTMAKHOro pocTy xpswa. Bro-
PUHHI gedopmaLii BUHMKaOTb BHACMIOOK MOPYLUEHHSI
rOrTOBKOBO-KYIbLLIOBUX BiQHOCWH, SIK NPY YPOXKEHOMY
BUBUXY CTerHa. AHaTOMiYHO MPOKCUManbHWUK BiAdin
CTErHoBOI KICTKM afanTyeTbCa OO0 POCTY NepBUHHMUX
enidisiB. [o0NoBKa CTErHOBOI KICTKM Ta BENUKMI BEPT-
ntor 36iNbLUYOTLCA 3a paxyHOK ano3uuinHOro pocCTy,
a npunerni 40 HUX NAacTUHKM POCTY, KPOBOMOCTaYa-
I0TbCSA enichizapHO0 CYAMHHOIO CUCTEMOID, sika Npo-
HWU3Y€E KICTKOBY KiHLIEBY MMACTUHKY, CIPUSIOYN POCTY Y
OOBXWUHY i WnpuHy [12].

YBP kicTok Taszy MOXyTb OyTn sik reHepaniso-
BaHWMM, TakK i i3onboBaHuUMU. [eHepanizoBaHi YBP
KynbLLOBUX KICTOK MPU3BOAATL 40 3MiHM KOHirypauii
Linoro Tasy, a i3onboBaHi — CTOCYHTbCH OAHIEl KiCT-
kv um Ti yactuHu. MeHepanisosaHi YBP kictok Tasy
MOB’A3yl0Tb 3 €HAOKPUHHMMM Ta XPOHIYHMMMK 3aXBO-
proBaHHAMM MaTepi, BUnagkamu rinotpodii Ta xpomo-
coMHMMM abepauiamm [1-2, 11].

[o izonboBaHMX Bag KiCTOK Ta3y Hanexarb
Taki YBP:

Annasia nobkoBoi KiCTKM noB'si3aHa 3 ypo-
[PKEHUM BMBUXOM CTerHa, 3ycTpidyaetbcs pigko. Y ni-
TepaTtypi BUAINAKTb Pi3Hi AucMopdiyHi cTaHu 3 Bia-
CYTHicTI0 abo rinonnasieto CiaHMY40-NOBKOBOI KICTKM,
NoB’s13aHi 3 YpOmMKEHUM BUBMXOM cTerHa [13].

Annasia KynbloBoi (Ta30BOi) KiCTKM — NOBHA
BiJCYTHICTb TA30BOI KIiCTKM, 3a3Bu4yan ogHobidyHa [14].

AxoHngporeHez (OMIM  200600; 600972;
200610) — ue rpyna HanbinbLL THXKKUX XPALLIOBUX ANC-
nnasin, Wo npu3BoasaTb OO CMepTi OO HapOMXKEeHHSA
abo B HeoHaTanbHOMY nepiogi.

TepmiH axoHOporeHe3 BUKOPUCTOBYETbCSA 1A
XapakTepPUCTUKM HaMBInbL TSXKKMX (POPM XOHAPO-
aucnnagii B nogen, ski npusBogaTe 40 feTanbHOro
Hacnigky y npeHatanbHoMy nepiogi abo 3pasy nic-
Nsi HApoOXeHHS. AxoHOporeHes Tuny | aense coboto
TSDKKY XOHAPOAMCTPOQDilo, WO XapakTepusyeTbcH
PEHTreHONOMNYHO HEOOCTaTHIM CKOCTEHIHHSAM y Mo-
nepekoBux xpebusix i BiCyTHOCTI CKOCTEHIHHS B KiCT-
Kax Tasa, Ta Mpu3BoanTb 40 MEPTBOHApPO4XKEeHHS abo
paHHbOI cmepTi. Kpim BupaxeHoi mikpomenii, Big3Ha-
YaeTbCHA HENPOMNOpLINHO BENUKUA Yepen 3a paxyHoK

ornaau nitepatypu

BUPaXXEHOro Habpsiky M’Akux TKaHen. Tun ycnagky-
BaHHS — aBTOCOMHO-PELIECUBHUIA.

AxoHgporeHes Tuny | no MNapeHTi-dpakkapo cnig
Krnacudikysatn Ha 2 okpemux nigrmnu: Tun |A Ta Tmn
IB. Tun IA knacudikyeTbCcsa 9K netanbHUN axoHapore-
Hes, TN X'tocToHa-Xappica; Tvn IB, netanbHUM axoH-
aporeHes, Tmn ®pakkapo; Ta Tun |l, neTanbHWin axoH-
aporeHes-rinoxoHgporeHes, Tun JlaHrepa-CanbgiHo.

AxoHgporeHes Tuny |A (OMIM 200600; ACG1A)
BUKITMKAETBCA FOMO3WUIOTHOK abo CknagHow rete-
po3nroTHo MyTauieto B reHi TRIP11 Ha XpOMOCOMi
14q32.

AxonpgporeHes tuny 1B (ACG1B; OMIM 600972)
BUKINNKAETbCA MyTauieto B reHi DTDST, a axoHgpore-
He3 Tuny Il (ACG2; OMIM 200610) — myTaLi€to B reHi
COL2A1.

AxoHpgporeHes |l TNy xapakTepusyeTbCs TaxX-
KOH MIKPOMESIYHOK KaprMKOBICTIO 3 Masnoko rpyaHoro
KNIiTKOK Ta BUCTYNaK4YMM XUBOTOM, HEMOBHUM CKOC-
TEHIHHAM Tin xpebui Ta ge3opraHisauieto pebpoBo-
XpSLLOBOro 3’eaHaHHsA. HeokocTeHini kpmxoBi xpebuj,
cigHmnya Ta nobkoBa KiCTKW1, HEBENUKi kpuna kry6oBoi
KiCTKM 3 YBIFHYTUMW HWXKHIMW Ta npucepegHiMmun Kpasi-
Mu. Ll doopma € aBTOCOMHO-4OMIHaHTHOLO, L0 BUHK-
Kae nepeBaxHo Yy BUrNAAi HOBUX MyTaLin [15].

AxoHnpgponnazia (OMIM 100800) — HanyacTiwa
dopma AMCNPONOPLiNHOI KaprMKOBOCTI i3 BKOPOYEH-
HAM KiHL|iBOK.

XapaKTepHO [JOBMMi By3bkuA Tynyb, KOPOTKi
KiHUiBKW, nepefyciM Yy MNPOKCUMAarbHUX CerMeHTax
(pisomenist), Benuka ronosa 3 nobosumu ropbamu,
rinonnasis cepefgHbOi YaCcTUHU O0Bbnuyys Ta nanbui y
Burnsai Tpmsybus. lNMepeposrnHaHHsa GinblOCTi cy-
rno6iB, 0coOOMMBO KOMIHHUX, € 3BUYAMHUM SABULLIEM,
ane po3rMHaHHA MNiKTbOBUX CyrnobiB obmexeHe.
HiarHoCTyeTbCa BMpPaXeHUn MonepekoBuin Nopaos,
KONMM gUTUHA MOYMHAE xoguTu. Yacto TpannaeTbcs
M’s130Ba MMOTOHISA Bif NErkoro 4o NOMipHOro CTyMeHs.
[HTenekT 3a3BuMyan HopManbHUK, ane SKWO BUHUKAE
rigpouedanis um iHWi ycknagHeHHs 3 00Ky LieHTparnb-
HOi HEPBOBOI CUCTEMM TO MOXE DyTK 3aTpUMKa po3y-
MOBOIO PO3BUTKY.

TpannseTbca aucnnasisa knyboBoi KICTKK, BY3bka
KpwxoBO-knyboBa 60po3Ha, KynblioBa 3anagvHa 3
NAOCKUMMK KpasiMu. Tun ycnagKyBaHHS — aBTOCOMHO-
JOMIHAHTHUNA.

AxoHgponnasis (ACH) BMKIMKaeTbCA reTeposu-
roTHOI MyTaLi€lo B reHi peuenTtopa-3 cakrtopa pocTy
dibpobnacTis (FGFR3) Ha xpomocoMi 4p16.3.

Finonnasis Ta3oBoiI (KyNbLWOBOI) KiCTKU — YpO-
OKEHEe HeOPO3BMHEHHS Ta30BOI KiCTKMU.

muboka KynbluOBa 3anaguHa — ypooKeHe, 3a-
3BMYan OBobiyHe, 3MilLleHHS ronoBKWM CTErHOBOI KiCT-
Ku BrnmbuHy [14].

Oucnna3sia KynbwoBOro cyrno6a TpannaeTb-
ca 3 yacTtoTolo Big 5 go 16 %. Y piB4at aHomanisa
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MeAaunyHi Hayku

BUABMSAETLCA Y 5 pasiB yacTie, HK Y XJIOMYUKiB.
Ouncnnasia KynbwoBoro cyrrnoba OXonmwe BCi MOro
eneMeHTU: KyrnblUIOBY 3anajuHy, rorioBKy CTerHoBol
KiCTKW, NPOKCUMArnbHWUIA BigAiN CTErHOBOI KICTKW, Ha-
BKOIMULUHI M’SIKi TKaHUMHU (M’A3K, 3B’A3KM, Kancyny,
HEepBuW, CyanHWN) Ta Mnonsirae y He4OpO3BMHEHHI abo
HenpaBuITbHOMY PO3BUTKY enemeHTiB cyrnoba. lMpu
avcnnaasii KynbLoBoro cyrrnoba KynbLloBa 3anaguHa
He cchopMOBaHa HaNEXHUM YMHOM, LWOOG yTpumyBaTh
roroBKY CTErHOBOI KiCTKW. Llen cTaH 4acTo noB’sa3ytoTb
3 Ta30BMM nepegsiexaHHam nnoga nig yac nororis
[16].

KnenpokpaHiansHa gucnnasisa (OMIM 119600;
216330) — ue 3axBOpPHOBaAHHS, L0 XapaKTepusyeTb-
cs1 rinonnagzieto abo annasiero Kno4nub, BIGKpUTUMHA
LWBaMW Yepena BNpOOOBX XUTTH, MOXYTb OyTu Bia-
KpuTi TiM’'siYKa B AiTel cTaplue OQHOro poky, naTono-
rYHUM BUKPUBIEHHSAM XpebTa, 3aTPUMKOKO CKOCTEHIH-
HS KiCTOK Tady, nepeBaXHO NTOOKOBOI, Ta aHOMarnbHUM
CKOCTEHIHHAM iHLWMX KiCTOK. 3aTpMMKa CKOCTEHIHHS
No6KOBOI KICTKM NPM3BOANTL A0 30iNblUEHHS BiACTaHi
Mixk o6oma NOOKOBUMMW KiCTKaMM, LLO BUKMMKAE YUC-
NEeHHi NopyLleHHs, ki MOXYTb ByTW NMOMUMKOBO Aia-
FHOCTOBaHiI SIK eKCTpodis cevyoBoro Mixypa, enicnagis
abo gk iHWi aHomanii KicTok Tasa. Npn knengokpaHi-
anbHin gucnnasil ynoBinbHEHe CKOCTEHIHHA YacTile
Bpakae NOOKOBY KiCTKY, @ Mpu CigHUYHO-BepTebparnb-
Hin gucnnasii — cigHnyy. Tun ycnagkyBaHHS — aBToO-
COMHO-AOMiHaHTHWK [11].

Nim6 — ue ry6a, ska rineptpodoBaHa 3 ¢ibpos-
HUM | GiBPO3HO-XPALLLOBUM PO3POCTAHHSM, | € NOTEH-
LinH1MM Briokom Ans AMCNNIacTUYHOro cTerHa.

Heonimb — ue rineptpodoBaHun rpebiHb ibpos-
HO-XPSILLOBOI TKAHWHMW B OiYHIV OiNSHLI KyNbLUOBOI 3a-
NagvHK, BUKITMKAHUIA TUCKOM 3 DOKy BMBUXY CTErHa.
Jlim6 i HeoniMb € naTonoriYyHMMK aHomanigMmu, SKi
YTBOPIOKOTLCS Y BiAMNOBiAb HA BUBMX CTErHa, Lo po3-
BMBaETbCSA. PO3yMiHHA UMX CTPYKTYp € HEBiQ EMHOIO
YACTUHOIK NiKyBaHHA AMcnnasii KyrnbLloBOro cyrnoba
[17].

PeTpoBepcis KynblOBOi 3anaguHuU — MaroBi-
AoMui pisHoBMA Ancnnasii KynbwoBoro cyrnoba, npu
SIKOMY KyrblUOBa 3anagvHa He CcrnpsiMoBaHa nepe-
OHbornaTeparbHO, a HaxuneHa gosagy i B6ik. AHoma-
nig Moxxe OyTn YaCTUHOI KOMMIIEKCHOI aucnnasii abo
okpeMoto hopmoto. PeTpoBepcHa opieHTauis NpnssBo-
OUTb 0O NOPYLUEHHS PYyXIMBOCTI LUMAKK CTErHa Ta ne-
PEeaHbLOro Kpato KynbLIOoBOI 3anaguHu [14].

TaHaTtochopHa Apucnnasia ginuTbca Ha Aga
Tmunum: 1i [l Tun (OMIM 187600; 187601) — pigkicHe ne-
TanbHe 3axBOPIOBaHHS, AKE XapaKTepu3yeTbCs YKO-
POYEHHSAM KiHLIBOK NpW HOpMarbHi AOBXWHI Tyny6a,
KOPOTKUMMU i LUIMPOKUMM KiCTKaMU Tasa, By3bKOIO rpya-
HOO KITITKOK, KOPOTKMMKU pebpamMu, Manux po3mipis
BENVKUIA NOTUNNYHUI OTBIp. Tun | xapakTepusyeTbes
BUKPUBMEHVMWN CTErHOBUMU KiCTKAMMU Y MNOELHAHHI

3/6e3 yepena y BUMMAAI TpUNUcHKKa, a Tun Il — HasB-
HICTIO NPSIMUX Ta BIQHOCHO JOBIMMX CTErHOBUX KiCTOK i
Yyepena y opmi TpunncHuka. TaHaTtodopHa Kapnu-
KOBICTb € OAHIE0 3 HANMNOLIMPEHNX hopM NeTanbHUX
cKkeneTHuUx aucnnasin. Tun ycnagkyBaHHS — aBTOCOM-
HO-OOMiHaHTHUN [18].

YpoaxxeHn BUBUX CTErHa BMHUKAE Yepes auc-
nnasito KynbLoBOro cyrnoba (nopyLlleHHs po3BUTKY
BCiX MOro eneMeHTiB) Ta HecniBnagiHHA cyrnoboBumx
NOBEPXOHb FOMOBKW CTErHOBOT KICTKM Ta KyNbLUOBOI
3anaguHKn pi3HOro CTyMeHs, aX OO0 MOBHOrO BMXOA4Y
rornoBku 3 KynbLLoBoi 3anagunHu. S.M. Doyle et al. [19]
NoBIAOMNSATL NPO M'ATb TUMIB CTINKOI KiCTKOBOI ANC-
nnasii y nauieHTiB i3 ypoaKeHNM BUBUXOM CTerHa:

1) HenpaBWbHO CNpPsIMOBaHa KyIbLUOBa 3anaauHa;
2) 06’emMHa KysnblUOBa 3anaguHa;

3) HecnpaBxXHs KynbLIOBa 3anaguHa;

4) naTepanizoBaHa KynbLUOBa 3anagunHa;

5) nedhopmaliis CTerHoOBOI KiCTKM.

FeHepanizoBaHMMU ypoOXeHUMU aHoOManisi-
MM Ta3a €:

AHaTOMiYHO By3bKMM Ta3 — Tas, xo4a 6 oauH
i3 po3MipiB AKOro 3MeHLLeHnn BinbL HiXX Ha 1,5 cm
Y MOPIBHSAHHI 3 NPUAHSTOIO B aKyLIepCTBi HOPMOLKD. Y
KNiHILi BMAINAIOTb TaKoX MOHATTA KMiHIYHO BY3bKOro
Tasa, ane y Takomy BUNagKy MoBa nge npo aHaToMiy-
HO HOpMarnbHWI Tas.

FlNinonnacTnyHun Tas — 3aranbHOPIBHOMIPHO3-
BYXXEHUN Tas.

IHpaHTUNBLHUA Ta3 — CUMETPUYHUIA aHATOMIY-
HO 3BY>XEHUN Ta3, LU0 XapaKkTepu3yeTbCsa O3HaKaMmMu,
BNacCTUBMMW OUTAYOMY BiKYy, a came: BY3bKO i Nnoc-
KOK KPUXKOBOK KICTKOI, BUCOKMM CTOSIHHSIM MWUCY,
BinbLL rOCTPMM JTOGKOBUM KYTOM.

3aranbHOpPiBHOMIPHO3BY)XXEHMW Ta3 — aHa-
TOMIYHO BY3bKWUI Ta3, BCi PO3MipU SIKOTO PiBHOMIPHO
3MEHLLEHI.

Koco3mileHui Taz — aHaTOMIYHO BY3bkui Ta3 i3
HeoOHaKOBUM 3BY>XEHHSIM MOro NonoBKH, cnocTepira-
€TbCs, HAaNpuKnaza, Npu BUKPUBIEHHSX XxpebTa.

NinkonogibHun Tas — pisHOBMA aHATOMIYHO
BY3bKOro Ta3a, LU0 XapaKTepu3yeTbCs HapoCTal4yuM
3MEHLUEHHSIM MPAMUX PO3MIpPIB Y HAaNpPsIMKY Bif BXo4y
00 BMXoAy 3 Tasa.

Mnocknin Ta3 — aHaTOMIYHO BY3bKWUiA Tas i3 3MeH-
LWeHMMK oaHMM abo Aekinbkoma npsasmMumMu posmipa-
MU NPY HOPManbHUX NONEPEYHNX | KOCMX PO3Mipax.

Mnocknin 3By>XeHWIN Ta3 — aHaTOMIYHO BY3bKui
Tas, BCi pO3Mipu SIKOro 3MeHLUEHI, ane Hanbinbwe —
npsiMi po3mipu.

MonepeyHO3BYXEeHMN Ta3 — aHaTOMIYHO By3b-
KW Ta3, y IKOro 3MeHLUEHi BCi nonepeyHi po3mipu.

CKonioTUYHUIM Ta3 — KOCO3BYXEHUN Tas, WO Bu-
HUKae sK pe3ynbTaT CKONIOTUYHUX 3MiH Y nonepeko-
BOMY Bigdini xpebTa.
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CnoHAaunonicTeTUYHUM Ta3 — aHAaTOMiYHO By3b-
KMA Ta3, NPsSMUA PO3Mip BXOAY SKOro 3MEeHLUEeHUN
BHaCNIi4OK 3iCKOB3yBaHHSA Tina V nonepekoBoro xpeob-
LS 3 OCHOBM KPWMXKOBOI KicTku [13].

3akntoyeHHs. YBP kicTok TasoBoro noscy, 30-
KpeMa aucnnasisa KynbLloBoro cyrnoba ta ypogKeHun
BMBUX CTErHa 3ycTpivaloTbCa HanvacTiwe. ducnnasia
KynbLLOBOro cyrnoba 3ycTpiyaeTbcs 3 4HacToTo Big 5
0o 16 % .

YBP KynbLIOBOi KiCTKM 4acTille BUHUKAKOTb Y
XPALLOBUX 3a4aTkaxX KiCTKOBMX CTPYKTYP 4M HEBAO-
B3i Nicns noyatky CKOCTeHiHHS. Cepef TpbOX YacTuH
KyJbLLOBOI KiCTKM MPOLEC CKOCTEHiIHHS JTOOKOBOI KiCT-
K1 € Hanni3HiWnM i po3noYnHaETbCa MixX 5 i 6 micaus-
MW BHYTPILUHLOYTPOBHOrO PO3BUTKY.

3 6-ro micsust nnogoBOro nepiogy pPO3BUTKY
Yy BEpXHih 3afHih 4YacTuHi KynbLUOBOI 3anaguHu
3'BNSAETLCA HEBENWKa KiNbKICTb XPALLONoAibHOI TKa-
HWHK, Ay>Ke YyThIMBOi 4O NaTOreHHNX hakTopiB, WO 3a

ornaau nitepatypu

HEeCMpUATIIMBMAX YMOB MOXE BUKITMKATU NaTONOrNiYHUN
PO3BUTOK KYrbLUOBOI 3anagunHu.

YBP kicTok Tasy MoOXyTb ByTW SIK reHepaniso-
BaHWMU, TakK i i3onboBaHumK. [eHepanizoBaHi YBP
KyrbLLOBKX KiCTOK MPU3BOASATb 40 3MiHU KOHirypauii
uinoro Tasy, a i3onboBaHi — CTOCYHOTbCS OAHIEl KiCT-
Kn 4n ii YactmHn. leHepanisoBaHi YBP kicTok Tasy
NOB’A3YI0Tb 3 EHOOKPUHHUMU Ta XPOHIYHMMM 3aXBO-
ptoBaHHAMM MaTepi, BUnagkamum rinotpodii Ta xpomo-
COMHUMM abepauismu.

YBP KiCcTOK Tasy, 4acToO MOEAHYIOTbCS 3 CEYOBO-
cTateBMMU aHomarnissMu. ICHye pigkicHa mogens aco-
LinoBaHMX aHOManin, 0OMeXeHUX NEBHO AiNAHKO
Tina.

MepcnekTuBM noganbwux AocnimgkeHb. Bu-
BYEHHSA MOPONOriYHNX NnepegymoB BUHUKHEHHSA YBP
KyNbLUOBOI KICTKM MOXe OyTu nmigrpyHTsiM ans pos-
pobkun Ta 0BbrpyHTYBaHHS HOBUX CMOCOBIB X Xipypriy-
HOT KOpeKLil.
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Ontology of Congenital Malformations of Pelvic Bone

Komar T. V., Khmara T. V., Bizer L. I., Biriuk I. G.,

Kovalchuk P. Ye., Ryznychuk M. O.

Abstract. Deepening and generalization of already existing knowledge about rare diseases and congen-
ital anomalies are becoming relevant in modern medicine. Congenital malformations are often combined with
other abnormalities, including the genitourinary tract. It is assumed that there is a rare model of associated
anomalies limited to a specific area of the body.

The purpose of the study was the analysis and generalization of information from the sources of scientific
literature on congenital malformations of the hip bone, their classification and interpretation in alphabetical or-
der. This study is a continuation of our previous research on congenital malformations of the lower extremities.

Results and discussion. Congenital malformations of the pelvic girdle, in particular hip dysplasia and con-
genital hip dislocation, are the most common. Hip dysplasia occurs with a frequency of 5 to 16%.

To understand the morphological background of congenital anomalies of the pelvic bone and their surgical
treatment, it is necessary to have an idea of prenatal development not only of each of the three pelvic girdle
bones but also the genitourinary system, rectum, and vagina. Among the three parts of the pelvic bone, the
process of ossification of the pubic bone is the latest and begins between 5 and 6 months of fetal development.
The primary center of ossification is located in the upper part of the future bone in front of the acetabulum
and in the immediate vicinity of the sciatic and femoral nerves. Based on the analysis of literature sources, an
attempt was made to summarize the existing information on the congenital malformations of the pelvic girdle
bones and propose their classification and interpretation according to the alphabet.

Conclusion. Pelvic congenital malformations can be both generalized and isolated. Generalized congen-
ital malformations of the pelvic bones lead to a change in the configuration of the whole pelvis, and isolated —
involve one bone or part of it. Generalized pelvic congenital malformations include the anatomically narrow
pelvis, hypoplastic pelvis, infantile pelvis, uniformly narrowed pelvis, oblique pelvis, funnel-shaped pelvis, flat
pelvis, flat narrowed pelvis, transversely narrowed pelvis, scoliotic pelvis, spondylosis.

Isolated pelvic bone defects include pubic bone aplasia, hip aplasia, achondrogenesis, achondroplasia,
hip hypoplasia, deep acetabulum, hip dysplasia, cleidocranial dysplasia, limbus, neolimbus, retroversion of the
acetabulum, and stenosis of the acetabulum.

Keywords: pelvic bone, congenital malformations, anatomy, human.
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CYYACHI HAYKOBI OriAagu
HA CKNIAZ, TA BYAOBY ABTOHOMHOI HEPBOBOI CUCTEMM
(OTNAA NTEPATYPH)

XapkiBCbKUI HauioHanbHWUN yHiBepcuTeT imeHi B. H. KapasiHa,
XapkiB, YkpaiHa

Mema 0docnidxeHHs. Ha nigctasi gaHux cydac-
HUX NiTepaTypHUX Kepen npoaHarnisyBatn Ta y3a-
ranbHUTU aHi Npo NpobnemMaTunky Ta 3MiHU Cy4acHUX
HayKOBMX NOrMsiAdiB Ha 0coOnMBOCTI cknagy Ta 6yaosu
aBTOHOMHOI HEPBOBOI CUCTEMM.

Mamepianu ma memodu. [lpoaHani3oBaHi Ta
y3aranbHeHi HayKoBi NiTepaTypHi axepena wogo oOy-
[O0BU aBTOHOMHOI HEPBOBOI CUCTEMM 3a OCTaHHi 10
pokiB. Y OocCnifXeHHi BUKOPUCTAHO aHaniTUYHWA Ta
OMUCOBUIN METOAM.

Pe3ynsmamu. ABTOHOMHY HEpPBOBY CUCTEMY
NPUNHATO MNOAINATM HA CUMNATUYHUIA Ta Napacumna-
TUYHWIA BigQiNWM, a Ao cknagy OCTaHHbOro iICTOPUYHO
BiAHOCATb KpaHianbHi Ta KPWXOBi HEPBOBI LIEHTPW.
Llen nogin okpiM OHTOreHeTUYHOro, aHaTOMIYHOro Ta
higioNnoriyHoro oOrpyHTyBaHHS Mae iCTOpUYHE KOPiH-
HS, | NOB’s1I3aHMI 3 gocnigxkeHHamm k. Ilenrni. MNpote
y Npausix OCTaHHiX poKiB rpyna paHLy3bknx gocnia-
HWUKIB BU3Hauunna andepeHLinoBaHi reHeTUYHI 03HaKK
Ta B3aEMO3B’A3KM CUMMATUYHMX i MapacuMnaTuyHmnx
npe- Ta NOCTraHrnioHapHNX HEMPOHIB — 30KpeMa Kiflb-
ka hakTopiB TpaHCKpUNLiT BCcepeanHi nperaHrniosHnx
HENpPOHIB HWXKHIX MOMEPEKOBMX Ta KPUKOBUX Bi4iNiB.
Lli dpakTopn Bynu igeHTUdIKOBaHI TiNbKn B YacTuHax
CMMHHOIO MO3KY, ane He B KpaHianbHOMY BigAdini Be-
reTaTtMBHOI HEpBOBOI cuctemu. [eHoMHa nogibHiCTb
NMonepeKoBOi i KPUXKOBOI YaCTMH 3 iHWMMKW YacTUHa-
MM CMIMHHOTO MO3KY, Ha AYMKY AOCHIAHWKIB, 403BONSE
3p06MTU BUCHOBOK NPO Te, L0 NOro KPUKOBa YacTUHA
MOXe OyTM 4YacTUHOK CUMMNATUYHOI HEPBOBOI CUC-
Temu. Mpu UbOMY KpaHianbHWA BiAiIN BeretatuBHOI
HEpBOBOI CUCTEMW PO3MMSAAAETbCA SK BUHSITKOBO
napacumnaTtM4HUM, a ChUHaNbHUA — SIK BUHSITKOBO
cumMmnaTudHuMm. MNogibHmMin HoBMIA NOrNsad Ha aHaToOMIto
BeretaTMBHOI HEPBOBOI CUCTEMM B LIifTOMY, MPOMNOHY€E
OCHOBY ANg nepernsagy iCHyKYoi iCTOPUYHO BCTaHOB-
neHoi KoHUenuii eBontoLii, po3BUTKY Ta Henpodisio-
norii HepBoBoi cuctemu. [NpoTe He BCi cyvacHi gocnia-
HUKN MOTOMKYIOTbCS 3i 3anpornoHOBaHMMK 3MiHaMU
iCHYtOUMX MOrnsAiB, OCKINbKA BOHU BBaXarTb iHTep-
npeTauilo OTpUMaHuX pesynbsraTtiB Cynepeynusoto, Ta
NpunycKawTb, WO PeHOTUNN, CNinbHi ANA KPUXKOBOTO
Ta rpygHoro BigAdiniB, NoxoAdaTb i3 BHYTPILIHLOI Chi-
HanNbHOI IAEHTUYHOCTI COMITIB CMIMHHOrO MO3KY, a He
BiJ, CMMNATUYHOI IAEHTUYHOCTI (TOTOXHOCTI) AK TaKOI.

BucHosok. Pesynsrati aHanisy cydacHux nitepa-
TYPHUX DpKepern 003BONsTb 3p0OMTU BUCHOBOK, LUO
B OCTaHHi pOKM Ma€ MicLe NepeoCMUCIIEHHST Ta MOX-
nuBa 3MiHa iICHYOUYMX NPOTAroM TPMBAroro 4acy Ha-
YKOBUX YSIBMEHb LLOAO Cknagy Ta 6yaoBm aBTOHOMHOI
HepBOBOI cuctemMun. HOBITHI gocnigaXeHHs kpalle no-
SICHIOKOTb 3annyTaHi Ta YacTo Cynepeynuai iCTOPUYHI
ekcrnepumeHTanbHi isionoriyHi Ta dpapmMakonoriyHi
AaHi Woao BeretaTtMBHOI HEPBOBOI cucTeMU. 3anpo-
NMoHOBaHa peknacudikauiss BeretatMBHOI HEPBOBOI
cuctemmn nepepbadvae pos3rnsaq KpWKOBOro BigAainy y
cknagi i cuMnaTu4HoI, a He napacumMnaTUYHOI YacTu-
HKU. Cama HoBa KoHUenuia peknacudikadii nigHimae
Garato uikaBux nNuTaHb ANa ManbyTHIX JOCiIXKEHD.
HaBegaeHi B ornsaai BidoMoCTi € NiACTaBo CTBEPOXKY-
BaTK, WO 3aTpebyBaHNMKN € Noganblui AOCHiIOKEHHS,
IO 3MOXYTb OCTaTOYHO MOCTaBUTK Kparky B LbOMY
OVNCKYCINHOMY MUTaHHI.

KnrouoBi cnoBa: aBTOHOMHa HepBOBa cUCTEMa,
BeretaTMBHa HepBOBa CMUCTEMA, CUMMNATMYHA HEPBO-
Ba cucTema, napacumnartmMyHa HepBoBa CMCTEMA.

Beryn. MutaHHa ocobnusocTen 6ygosu Ta qisi-
onorii aBTOHOMHOT HEPBOBOI CUCTEMM € OJHIEID 3 ak-
TyanbHWUX NpobrnemM cyvacHoi aHaToOMii Ta NpPakTU4HOI
MeaWLMHK, Yepe3 BUCOKY NMOLLUNPEHICTb BEreTaTUBHUX
nopyweHb. ABTOHOMHa abo BereTaTMBHa HepBOBa
cuctema (BHC) rpae BaxnuBy pornb B 4Qi3ionoriyHmx
npouecax no nigTpuMLi romeoctasy Ta B pPi3HOMaHIT-
HUX NPUCTOCYBanbHUX peakuisix. 3a Knacu4HUMn no-
rMsgaMyM aHaToMiYHO Ta OyHKLiOHaNbHO aBTOHOMHY
HEpPBOBY CUCTEMY [LiNATb HA CMMMATMYHY Ta napa-
CYMMATUYHY YacTWHMW, @ Ha OCHOBI HU3KM CTPYKTYp-
HUX | (PYHKUiOHanNbHMX MOKa3HWKiB, hbapmakonoriy-
Horo aHanidy B cknagi BHC suginsoTb we 1 meta-
cumnatuyHy YacTtuHy [1]. MNpoTsarom gosroro nepiogy
yacy 3a «KrnacuM4YHMMMK» HayKOBUMW MOrNsigaMy BBa-
Xanocsi, Wo [0 cknagy napacMMnatuyHOl YacTuHU
BXOOATb YepenHi Ta Kpuxkosi LueHTpu [1]. Ha nigctasi
aHanisy nitepaTypHuUX mpkepen Ta HaykoBux nybnika-
Ll OCTaHHIX POKIB MOXXHa CTBEPAXYBaTH, LLO B HUX
HaBOAATLCA AaHi NPO iCHYBaHHA OHTOrEHETUYHUX Ta
deHOoTUMIYHNX 0CcOBNNBOCTEN, SKi BiApi3HAIOTL Npe- i
NOCTraHrnioHapHi HEMPOHU KpaHianbHOro Biadiny na-
pacumMmnaTuyHoi YactuHm BHC Big HEMpoHiB rpygHo-
ro Ta NMomnepekoBOro BiAAiNIB CUMNATUYHOI YaCTUHMW.
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Ha nigctasi uboro pagom asTopiB NPOMNOHYOTLCS 3Mi-
HW iCHYIOYOT CTONITTSIMM KOHUeNuii OygoBu Ta cknagy
CMMMATMYHOIO Ta MapacumnaTU4HOro BiAdiniB aBTo-
HOMHOI HEPBOBOI CUCTEMU Ta BiAHECEHHSI KPUXOBOIO
BiQAINY 4O CMMMATUYHOI, @ HEe A0 NapacMMnaTU4HOI
yacTuHm BHC [2]. Y ToI e 4ac He BCi BYEHi noains-
I0Tb HOBY TOYKY 30pYy Ha NogiGHMI noAdin, 3asHavaroum
CBOI apryMeHTu NpoTU 3anponoOHOBaHUX 3MiH.

Meta pocnigxeHHs. [MpoBecTn aHanis nite-
paTypHUX OKepen Ans y3aranbHEHHSI Cy4acHUX Ha-
YKOBUX MOMMA4iB WOAO cKknagy Ta MOXANBUX 3MiH ic-
HyIO4Oi KOHUenLUii npo 6yaoBy aBTOHOMHOI HEPBOBOI
cucTemu.

Buknan ocHoBHoro martepiany. [lepwi Bi-
OOMOCTi npo aHatomiyHy 6ymoBy Ta dyHkuii BHC
nos’asytoTb 3 iM’'am Knaegia MNanena (130-200 pp.
H.e.), kMM Oynun BUsIBMNEHI PO3CisiHi NO Tiny HEpBOBI
BY3MnW, OMMCaHi CiM nap YepenHux HepBiB, BKIOYa-
toun Gnykatoumin Heps [3]. [aneH gaB Ha3By «CUM-
NaTU4yHUN» HEPBOBOMY CTOBOYpYy, pO3TallOBaHOMY
B34OBX xpebToBoro ctoBna. Lli BigomocTi ginwnun go
gisionoris Ta nikapis Hosoro 4Yacy 3aBasku AHgpeacy
Besanito, akun npogeMoHCcTpyBaB 306paxeHHs1 Bere-
TaTMBHWX CTPYKTYp, onucaHux aneHowm, y kHu3i «by-
no.a noacbkoro Tina» (1543 p.). Y 1800 poui TepmiH
«BereTaTuBHa HepBOBa cUCTeEMa» 3anpoBaamBe paH-
Ly3bKuMiA aHaToM Ta @isionor Mapi ®paHcya Kcar’e
Biwa [4]. BiH BBaxas, WO cUMNaTUYHi By3nu AiloTb
aBTOHOMHO, a Bi KOXHOr0 3 HUX NOYTb TFiNKKW, SKi
3’eHYI0Tb BY3/M MixX coboto Ta 3abe3nevyoTb BNvB
Ha BHYTpILUHi opraHu. XKUTTEBI npouecu B opraHiami
im Oyni po3gineHi Ha «TBapWHHI» Ta «BEreTaTuBHI».
Mapi ®paHcya Kcar’e biwa BBaxas, O «TBAPUHHI»
npouecu 3anexarb Bif CMMHHOro MO3Ky Ta nignopsag-
KOBaHi COMaTW4Hi cuCTeMi, B TOM Yac K «BereTa-
TUBHI» MiANOPSAKOBYIOTLCA CUMNATUYHIN cuctemi. Y
1807 poui HiMeLbkui nikap Morann Xpuctuan Peiinb
cchopMynioBaB BU3HAYEHHSI Ta NOHATTS «BereTaTms-
Ha HepBoBa cuctema [5]. OCHOBM Cy4acHUX ysIBNEHb
cTtocoBHO BypoBu Ta dyHkuUin BHC 6ynu 3aknageHi
aHrninceknmn - pisionorammn  Yontepom Xonbpykom
[ackennom Ta [)xoHom Hetonoptom JleHrni. Mackenn
Ha3MBaB L0 YaCTUHY HEpBOBOI CUCTEMW Bicueparb-
Hoto, a JleHrni — aBTOHOMHOLO [4-6].

ABTOHOMHY HEPBOBY CUCTEMY «KMaCWU4HO» Npwu-
MHATO pOo3[insaTW Ha CMMNaTU4HUMKA Ta napacumna-
TUYHWUIA Bigainu. Bneple us mogens Byna cgopmy-
nboBaHa y 1886 poui. Y cBoix npausx Y. [ackenn
cchopMyBaB TBEPIPKEHHS, WO LEHTPU CUMNATUYHOI
YacTVMHW NPeACTaBMeHi sapaMu y npaBoMy Ta MiBo-
My Bi4HMX cTOBNAax cnmMHHOro mMo3ky 3 VIII wunHoro no
[l nonepekoBMN CEerMeHT CMMHHOTO MO3KY; a LeHTpU
napacMmMnaTtu4HOi YaCcTMHU PO3TalLIOBaHi B CTOBOYpI
FOfTOBHOIO MO3KY Ta B KPUXOBUX CEIMEHTax CMMHHO-
ro mo3ky [1]. MoyaTkoBa knacudikauis Gyna 3acHo-
BaHa Ha hapMaKOoSOriYHNUX peakuisix, Ha aHaTOMIYHIN
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CXOXOCTi HepBiB Ta Oyna [oAaTKOBO MiATBEPKEHA
BiOMIHHOCTSMW pO3TalLyBaHHS FaHrMiO3HUX CUHAMCIB
i gigionoriyHumu nogibHocTamu [7, 8]. Takox JleHrni
BUAiNMB OKPEMO HEPBOBI CMMETEHHS CTiHKMN KULLIKIBHW-
Ka Ta o6’eHaB iX y «eHTepanbHy cuctemy» [6].

Hapani npotarom 6inbLl HiXX CTONITTA NogibHMn
nogin BHC BBaxaBcsa 3aranbHonpunHsatum. [pote
Cy4yacHi nomsaM Ha ue MUTaHHSA HaromnowylTb Ha
MexaHi3M1 pPO3BUTKY Ta MOMNEKYMAPHI MeXaHi3amMm Lux
cucteM. binblie yBaru npu iX BUBYEHHI cTano npugi-
NATUCH TakMM efnneMeHTaM, SIK eKCMpPeCis reHiB, oco-
GnmBocCTi embpioreHesy Ta po3BUTKY, a TAKOX 3ararb-
Hi YHKUiT HEMPOHIB NoKanisoBaHUX y LIMX YacTuUHax
BHC. Knacudikauis kpuxosoro Bigainy BHC y cknagi
napacumMnaTMyHoOi YaCTUHM 3a3Harna PeTenbHOro aHa-
niay, 3okpema, y 2016 poui 6yna onybnikoBaHa cTar-
19 Espinosa-Medina Ta cniBaBTOpIB, WO npautoBanu
y nabopatopii ppaHuy3bkoro gocnigHuka J.-F. Brunet
3 IBENS [2].

MeToto pocnigkeHHs Espinosa-Medina et al.
[2] 6yno nopiBHAHHA B3aEMO3B’A3KIB Ta FEHETUYHO-
ro cknagy nonepekoBuX i KPMXOBWUX NperaHriioHap-
HUX HEMPOHIB 3 YepenHumu (NapacumnaTU4HUMn) Ta
rpyaHMMmM (cuMmnaTuyHumMmn). B akocTi yepenHux npe-
raHrnioHapHUX HeWpoHiB gocnigHnkamu Oyno obpa-
HO nNapacumnaTtuyHe pyxoBe s4po nucleus posterior
(dorsalis) Gnykatouoro Hepea. Bynu Bu3HaueHi kinbka
dakTopiB TpaHCKpuNUil BcepeauHi nperaHrniosHnx
HENPOHIB HMXXHIX MONEPEKOBMX Ta KPMXKOBUX Bigainis,
Aki HeobxigHi Ans HenmporeHesy. Lli daktopn Tpak-
cKkpunuit 6ynun BU3HaYeHi TifMbKW B YACTUHAX CMIMHHOTIO
MO3KY, Ta HE EeKCNpecyBanucs B HEPBOBMX CTPYKTY-
pax 4epena, WO po3BMBaeTbCs. [MoToOYHa reHomHa
NoAibHICTb NONEePEKOBOI | KPMXKOBOT YaCTUH 3 iHLLIMMM
YaCTUHaAMW CMMHHOIO MO3KY, Ha AYMKY LOCHiOHUKIB,
O03BOIISIE CTBEPAXKYBATH, L0 KPVXKOBA YaCTUHA CMWH-
HOro MO3Ky MOXe OyTW YaCTUHOK CUMMNATUYHOI Hep-
BOBOI cuctemu [2].

B uinomy B ny6nikauii Espinosa-Medina et al. [2]
HaBoauTbCA 15 (PeHOTUNIYHMX Ta OHTOreHeTUYHUX
ocobnuBocTen, ski BiApi3HAOTb Npe- Ta NOCTraHri-
OHapHi HeMpoHW KpaHianbHOro BigAiny napacumna-
TWYHOI 4YactuHn BHC Big cumnatuyHux HewmpoHis
rpy4ononepekoBoro Bigdiny y muwen. KoxHa 3 oco-
6nmBocTel, Ha 4yMKY aBTOpIB, LOBOAUTD, LLO KPUXKO-
BWUW BiAAiN He BiAPI3HAETLCS Bif rpygo-nonepekoBoro
[2]. Lie npunyweHHa 6a3yeTbCa Ha BUBYEHHI FPYMoOH0
Espinosa-Medina et al. y muwen Ha 11,5, 13, 165 gHax
eMOpioHanbHOro Po3BUTKY AEKINbKOX TPaHCKpUMUin-
HUX paKTOpIB 3aranbHUX SK A8 KPWKOBUX, Tak i Ans
rpygoo-nonepekoBux NperaHrnioHapHUX HENPOHIB, ane
BiACYTHIX Yy KpaHianibHUX NperaHrnioHapHMx HEMpoHax
(Ha npuknagi nucleus posterior (dorsalis)) i, HaBnaku.
KpaHianbHi napacMMnaTtnyHi nperaHrnioHapHi Hempo-
HW YTBOPHOKOTBCS B MPOreHITOPHNX AiNsiHKax 3aAHbOro
Mo3ky «pMNv», o0 ekcnipecye romeoreH Phox2band
i dbopMytoTb BiCLLEpPOMOTOpPHI HeripoHu [2, 9, 10, 11].
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3a pesynbratamu JOCHipKEeHHA Oyno BU3HAYEHO,
O OCTMITOTUYHI NONEepeaHUKN HEMPOHIB MIrpyoTh Y
JopcarnbHOMY HanpsiMKy 3 YTBOPEHHAM aAep (K To
nucleus posterior (dorsalis) nervi vagi) i Yyepes gopco-
naTteparnbHi TOYKM BUXOAY BUCTYMaKOTb B SAKOCTI Minok
OKpEeMNX YepenHNX HepBiB, L0 iIHHEPBYHOTb Napacum-
naTW4Hi raHmil Ta eHTepanbHi raHrmil B cknagi meTa-
cyMnaTu4Hoi HepBoBoi cuctemu [12]. MNpu ubomy cnm-
NaTW4Hi NperaHrnioHapHi HEMPOHMU 3i cknagy rpygHoro
Ta BEpPXHbLOro MonepeKkoBoro Biaainy, ckopille 3a Bce,
XapaKTepuayTbCs CMINbHUM MOXOMKEHHAM 3 cCOMa-
TUMHUMKW MOTOHerpoHamm [13]. 3rigHo gocniokeHHs
Espinosa-Medina et al. [2] nperaHrnioHapHi HENPOHMU,
LLIO pO3TaLLOBaHi y cknagi rpyaHoro Ta BEPXHbOro no-
nepeKkoBOro BiaAifly YyTBOPKOKTLCA B MPOreHITOPHIN
obnacti pMN 3 nporeHiTopHUX KniTH. OCTaHHI ekc-
npecyoTb pakTop TpaHCKpuUnLil oniroaeHapouunTiB
OLIG2 (Oligodendrocyte transcription factor 2) tuny
cnipanb-netns-cnipane (bHLH) [2, 8, 14]. MNoTim nae
BiJOKPEMITEHHS CUMMNATUYHUX MPEraHrnioHapHMX no-
nepeaHuKiB Bi COMaTUYHUX MOTOHEWPOHIB, hopMYy-
04 GOKOBUI CTOBM CMMHHOIO MO3KY, a Nicnsi LbOoro
BOHM BCTYNaoTb B BEHTPanbHi KOPiHUi CMMHHOMO3KO-
BMX HEPBIB Pa3oM 3 aKCOHaMM COMaTUYHUX MOTOHEW-
POHiIB, i 3@ gonomoroto rr. communicantes albi yTBo-
PIOKOTb CMHANCK 3 HEpOHaMM napaBepTedpanbHUX i
npesepTedpanbHUX cMMnNaTuYHMX raHmiie [16].

ABTOpW 3'AcyBanu, WO Ha BiAMiHY Bif KMiTWUH-
nonepegHULb nNapacMMnaTUYHMX HEWpPOHIB, siKi eKc-
npecytoTb daktopu TpaHckpunuii Phox2b, Sox10,
Tbx20, Tbx2 Ta Tbx3, MmanbyTHi Ta3oBi raHrnioHapHi
KniTnHu ekcnpecytoTb Sox10 ta FoxP1, gk i cumna-
TUYHi HeMpoHu. PopMyBaHHA Ta3oBUX raHMmiiB 3a pe-
3ynerataMmmn SOCiIKEHHS € He3aneXHUM Bif nperaH-
rmioHapHMX HEPBOBWX BOJOKOH i BiabyBa€eTbCsi HAaBiTb
3a yMOBW X BIJCYTHOCTI, O € HexapakTepHUM And
napacumnaTtu4Hux radrniie. Ha 14 gpeHb embpioHanb-
HOro po3BWUTKY B HeWpoHax sgep nucleus posterior
(dorsalis) Gnykatoumx HepBiB BigbOyBaBCsl CMHTE3 Be-
3MKyNApHOrO nepeHocHuka auetunxoniHy (VAChHT)
Ta Oyna BigcyTHA cuHTasa okcugy asoty (NOS), a B
CMMHHOMOS3KOBUX fiapax rpyaHUX, MOMNepekoBux Ta
KPWKOBMX HEPBIB — HaBnaku. Takox 6yrno nokasaHo,
LLIO HEMPOHU Ta30BUX raHrMiiB eKCNpecyoTb hakTopu
TpaHckpunuii Isl1, Gata3 ta Hand1, gk i kniTuHn cum-
naTUYHUX raHrmiie, i He BUpoONsTL hakTopn HMx2
Ta Hmx3, Wwo € mapkepamu napacuMnaTtuyHUX raHrmi-
OHapHUX HEWpPOHiIB [2].

Mepernsapg, icHyto4oi knacudikadii 3a gaHumMm go-
cnigxeHHs npua3sogutb 0o noginy BHC Haenin, npu
LbOMY KpaHianbHi BeretaTtuBHi HEPBOBI CTPYKTYpU €
BUHSITKOBO MapacMMnaTtu4HuUM, a ChiHamnbHi - BUHAT-
KOBO cumnatnyHumu. MNogibHa cnpolleHa ABOKOMMO-
HeHTHa GygoBa NPOMOHYE HOBY KOHLENLi0 Henpodi-
3ionorii, a Takox esorntouii Ta po3sutky BHC [2].

MpoTe pesynsratu gocnigxeHHs Espinosa-Medi-
na et al. [2] BUKNUKanu XBUMO KPUTUKM 3 BOKY iHLLIMX
OOCniaHuKIB, siki B nybnikauisax y BignoBiab HaBOAATb
aprymMeHTn Ha KOpUCTb BiAXUINEHHSA 3anpOrnOHOBaHMX
pagvkanbHUX 3MiH, 3 Linm 36epertu icHyro4un nogin
BHC Ta micus B Hbomy Kpukosoro Bigainy [17-22].

Tak Amen [23] Bigmivas, L0 3anponoHoBaHa pe-
knacugikauis BHC, He Bigobpaxae yHKLiOHanbHY
CKNafHiCTb perynsuii opraHiB mManoro Tasa, TakoXx
Bede OO0 HagMIpHOro CrnpoLLEHHS, a He OO0 Mokpa-
LLIEHHS1 HAYKOBOIO PO3yMiHHS ByaoBW Ta 3B’A3KiB L€l
yactuHn BHC. Ha 1ioro gymky nogiGHi 3miHM MaroTb
LWKIANUBUIA BNAUB Ha AiarHOCTUYHI Ta NikyBarnbHi Npo-
ueaypu, NoB’si3aHi 3 aHaTOMIYHUM YTBOPEHHSMU Ma-
noro Taay.

Janig [7] B CBOIX KpUTUYHUX Bidrykax Bkasye, LLO
3anpornoHoBaHa 3MiHa Kracudikauii € NOMUITKOBOIO.
Cepen aprymeHTiB - Hesroga 3 nigxogom Ao Jocni-
OXXeHb po3BUTKY, NpurHATMX Espinosa-Medina et al
[2]. Im cTBepaxyeTbes, WO 6arato 3 AOCHIIKEHNX
reHHUX MapKepiB fvLle TMMYacoBO EKCMpPEeCyTbCs
B MONEPEKOBO-KPWXKOBI 0ONacTi Ans CnpusiHHS Mi-
rpauii Ta andepeHuiloBaHHs BKasaHUX KNiTUH. Tomy
BOHM MatoTb CXOXICTb €KCMpecii 3 cycigHiMuM cumna-
TUYHUMK KniTuHaMmu. Kpim Toro nogibHa peknacudi-
Kauis cynepeuunTb iHdbopMaLlil Npo NpoTunexHi aii na-
pacMMnaTU4yHMX Ta CMMMNATUYHMX NPOBIOHUX LUNSXIB
TasoBuMx raHmiie. OKpiM LbOro aBTOpPY OOCHIIKEHHS,
Ha Oymky Janig, irHopyoTb Aekinbka acrekTiB opra-
Hi3aLil BereTaTMBHOI iHHEpBaLlil opraHiB Manoro Tasy,
a came, WO CMMMATUYHI Ta NnapacuMnaTU4HI LWAAXK
(PYHKUIOHaNbHO Maike MOBHICTIO po3dineHi. Takox
CUMNATUYHI NOCTraHrNioHapHi HEMPOHMU, LWO IHHEPBY-
l0Tb OpraHu masnoro Tasy, 34ebinbloro € Hopagpe-
HepriyHnMn, a geski — XoniHepriyHUMK (nenTuaep-
riYHUMK abo HiTpepriyHMmMun). MapacnmnaTtnyHi NocT-
raHrnioHapHi HEMPOHM — XOSIHEpPriYHi, a AesKi TakoX
nenTuaepriyHi Ta HiTpepriyHi. CuMnatuyHi  Wnsaxm
iHHepBaLlii XX NPOXoAsiTb Yepes3 HUXHI BpMKOBUIA raH-
rMin, Nig4epeBHUN HEPB, TA30BI raHrmii Ta KPWMXKOBI Na-
paBepTebpanbHi ranrnii [19-21].

Ha gymky Horn [24] npunyckae 4acTkoBO XUOHi
BMCHOBKM JOCNIAXXEHHS Yepes pidHi iHTepnpeTauii go-
KasiB Ta pi3He TpaKTyBaHHSA iICTOPUYHUX aCMEKTIB LibO-
ro nutaHH4. BiH Bkasye, wo rpyna Espinosa-Medina
Ha OCHOBI CniNbHOI cerperauii 03HaK rpyaHux i Kpu-
XKOBUX HEMPOHIB Bif KpaHianbHMX 3poburna BUCHOBOK,
LLO rPYyaHi M KpWKOBI gapa nperaHriioHapHUX Henpo-
HiB MatoTb CMiflbHY CUMNATUYHY IOEHTUYHICTb (TOTOX-
HICTb).

Ha nornsg Neuhuber et al. [22] moxnuBe iHwe
TNYMayeHHs1 OTPMMaHuX pes3ynbTaTiB: rpyaHi Ta Kpu-
XOBI NperaHrnioHapHi HEMPOHU MOXYTb NPOCTO MaTu
3aranbHy cniHanbHy iAeHTUYHICTL. Tor camuin nigxia
OyB TakoX 3acTOCOBaHWW AN OUiHKM (PEeHOTUMNOBOI
iAEHTUYHOCTI raHrnioHapHUX HEMPOHIB 3a 4OMOMOro0
dakTopiB TpaHckpunuii. Hmx2 i Hmx3 6ynu BusBneHi
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B KifIbKOX KpaHianbHWX napacuMnaTtU4YHUX FaHrmisx,
arne He B MonepekoBux NapasepTebpanbHMX cumna-
TUYHMX abo Tas3oBUX raHrniax. Ta HaBnaku, cumna-
TWYHi Ta Ta30Bi raHrmii BMBipkOBO ekcnpecytoTh Islet1,
Gata3 ta Hand1. Kpim Toro, renetndHa genedis Olig2,
Lo nopyLwye oopMyBaHHSA KpaHianbHUX napacumna-
TUYHMX raHrmiiB [25, 26], He npm3Bena 4o 3MiHM PO3Mi-
piB Ta3oBUX abo HOPMYBaHHSA CUMNATUYHNX FaHIIlB.
Xo4a MOXMBO iIHTEPNPETYBATU Lii CNOCTEPEXEHHS Ha
niaTpumky rinotesn Espinosa-Medina et al. [2], Takox
€ BIipOrigHICTb, WO BOHM MPOCTO € BigobpaXKeHHsIM
CErMEHTaPHOrO MOXOMKEHHS Pi3HMX raHmiiB, a He
hEeHOTUMOBOI IAEHTUYHOCTI (cMMnaTuyHoi abo napa-
cMMnaTuyHoi) [24].

Y BIignoBidb Ha KPUTUYHI 3ayBaXKeHHs rpyna
Espinosa-Medina et al. [27] ony6nikyBana cBowo gpyry
CTaTTIo, B SKi Mann MOXIUBICTb PO3LUMPUTU OBI'pyH-
TYBaHHSs1 CBOET peknacudikaLlii Ta nepekoHNnBo cTeep-
J)KyBaTMK, LLO Bara iX OHTOreHETUYHUX JaHUX CNpOCTO-
BY€E aHaTOMIuHi, hizionoriyHi Ta doapMakonoriyHi goka-
3K, WO NexaTb B OCHOBI KnacuyHoi mogeni [28].

Y nogansLloMy 3anponoHoBaHa peknacudikauis
Tak W He oTpMMana 3ararnbHOro NOLMPEHHS Ta npu-
NHATTS, @ caMe MUTaHHSA 3anuwmnnocs OUCKYCIMHUM.
Y HOBITHiX nitepatypHux mxkepenax 2020-21 pp. Ha-
BOOUTBCA «KnacudHay knacudpikauis Ta KopoTka
ornagoBa iHopmadisa npo gocnimpkeHHa Espinosa-
Medina et al. [2] Ta anckyciHICTb NUTaHHA Knacudi-
kauii Ta noginy BHC B uinomy [29, 30].

ornaau nitepatypu

BuCHOBKM Ta nepcnekTuBU noganbLUnx Aochni-
AxeHb. OTpuMaHi gaHi ceig4aTb Npo Te, WO B OCTaHHI
POKM 3aBASAKM HOBITHIM AOCNIAXEHHSM Ma€e MicLe ne-
PEOCMUCMEHHS Ta MOXMMBA 3MiHa iCHYOUMX NPOTH-
roM JOBroro 4acy HayKOBWX YsiBMIEHb LLOAO CKNaay Ta
OyOoBM aBTOHOMHOI HEPBOBOI CMCTEMU. 3anNpOonOHO-
BaHa peknacudikauis cknagy BeretatMBHOI HEPBOBOI
cuctemn (BHC) nepenbavae posrnsag KpuxoBoro Big-
Ainy y cknagi il cumMnaTtu4Hoi, a He mapacumnaTny-
HOi YacTuHu. MopgibHa cnpolieHa OBOKOMMOHEHTHA
OyOoBa NPOMOHYyE HOBY KOHUEMLiO Herpodisionorii,
a Takox esonouii Ta po3sutky BHC. Y ToI Xe yac
3 BOKy iHLIMX JOCNIgHWKIB HABOOAATLCA apryMEeHTU Ha
KOPWUCTb BIOXMIEHHSA 3anpONOHOBaHUX paguKanbHUX
3MiH, 3 MeTO 36epexeHHs icHytovoro noginy BHC.
Cama HOBITHS KoHUenuis peknacudikadii nigHimae
Garato UikaBux NuTaHb ANa ManbyTHIX JOCiIXKEHD.
Takum 4YMHOM, iCHytOMa Ha CbOrofHi KOHLUenuis ckna-
ay BHC, we 3Haxogatbcsi Ha cragii dopMyBaHHS
i HaBedeHi B orngagi BiAOMOCTI € NiACTaBoK CTBEp-
OKyBaTW, WO aKTyanbHUMK € noganblui AOCNigXeH-
HA, SIKi OCTaTOYHO NPOMMOTh CBITMO Ha Le NUTaHHS.
Y noganbluMx OOCRIAXEHHAX AOUiflbHO NpOBECTU
KOMMAEKCHUI MOPIBHAMBHMIA aHania TpaHCKpunuin-
HOro MNpPOiNtoBaHHA NOOAMHOKMX KNITUH Ta pPO3LUK-
peHW aHania 3B’A3KiB Mpe- Ta MNOCTraHrmioHapHUX
HENpOHIB, SAKi BUABMATL CMEKTP MOMEKYNspHOro Ta
dyHKUiOHANbHOrO poO3MaiTTH, L0 AEMOHCTPYETbCA
HepoHaMn He TiMbKW1 Yy KPUXOBOMY BiaAini, a B ycix
yactTuHax BHC.
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Modern Scientific Views on the Composition and Structure

of the Autonomic Nervous System

(Literature Review)

Polstianoi A. O.

Abstract. The purpose of the study was to analyze literary sources to summarize modern scientific views

on the structure and possible changes in the existing classification of the autonomic nervous system.

Results and discussion. According to classical views, the anatomically and functionally autonomic nervous

system is divided into sympathetic and parasympathetic parts, and the last one includes cranial and sacral
centers. This classification, in addition to ontogenetic, anatomical and physiological justification, has historical
roots and is associated with the research of J. Langley. For more than a century, such a classification of the au-
tonomic nervous system was considered commonplace. However, modern views on this issue emphasize the
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ornaau nitepatypu

mechanisms of development and molecular mechanisms of these systems. More attention was paid to such
elements as gene expression, features of embryogenesis and development, as well as the general functions
of neurons localized in these parts of the autonomic nervous system. In recent years, a group of researchers
Espinosa-Medina et al. determined the differential genetic features and relationships of sympathetic and para-
sympathetic preganglionic and postganglionic neurons. The aim of the study was to compare the relationships
and genetic characteristics of lumbar and sacral preganglionic neurons with cranial (parasympathetic) and tho-
racic (sympathetic) neurons. In general, 15 phenotypic and ontogenetic features are given that distinguish the
pre- and postganglionic neurons of the cranial part of the parasympathetic part from the sympathetic neurons
of the thoracolumbar region. Each of the features, according to Espinosa-Medina et al., proves that the sacral
section must be considered as part of the sympathetic, and not the parasympathetic, section of the autonomic
nervous system. This assumption is based on the study on mice at 11.5, 13, 165 days of embryonic devel-
opment of several transcription factors common to both sacral and thoracolumbar preganglionic neurons, but
absent in cranial preganglionic neurons. When revising the existing classification, cranial vegetative nervous
structures are proposed to be considered parasympathetic, and spinal — sympathetic. However, a number of
researchers were critical of the proposed changes to the existing classification. They consider the interpre-
tation of the findings controversial, point to possibly misleading conclusions due to misinterpretations of the
evidence, and suggest that the phenotypes of common thoracic and sacral preganglionic neurons may simply
share a common spinal identity.

Conclusion. In recent years, thanks to the latest research, there has been a rethinking and possible
change in the ideas that have existed for a long time about the composition and structure of the autonomic
nervous system. The proposed reclassification of the autonomic nervous system involves the assignment
of the sacral region to its sympathetic, not parasympathetic part. Such a simplified two-component structure
offers a new concept of neurophysiology, as well as the evolution and development of the autonomic nervous
system. At the same time, a number of researchers give their arguments in favor of rejecting the proposed rad-
ical changes and saving the existing classification. In this regard, further studies are highly demanded, which
could finally shed light on this issue.

Keywords: autonomic nervous system, sympathetic nervous system, parasympathetic nervous system.
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FMYTAMAT HATPIIO: MEXAHI3MU BIJINBY |1 POJIb
Y PO3BUTKY CTPYKTYPHUX 3MIH OPIAHIB TA CUCTEM
(ornap NiITEPATYPN)

JNbBiBCbKMW HaUioHaNbHUK yHiBepcuTeT iMmeHi JaHuna Manuubkoro,
IbBiB, YKkpaiHa

Mema. Lle gocnigXeHHa mano Ha MeTi npoaHarni-
3yBaTW HasiBHI NiTepaTypHi AaHi Woao poni rnytama-
TY HaTpil0 Y PO3BUTKY CTPYKTYPHUX 3MiH i MOPYLUEHHI
OYHKLiN OPrHiB Ta CUCTEM XUBOIO OpraHiaMy, a Takox
MOro BMfVB Ha PO3BUTOK OKPEMMX MATOMOrYHMX CTa-
HiB.

Mamepianu ma memodu. lNowyk BUKOHYBaBCS B
6azax gaHux Google Scholar, NCBI, PUBMED i Web
of Science 3 BukopucTaHHAM pekoMmeHgauin PRISMA
(Preferred Reporting ltems for Systematic Reviews
and Meta-Analysis), yacosi mexi 10 pokiB, BpaxoBy-
Banuncb Takox okpemi nybnikauii no3a MexamMm Lporo
4acoBOro iHTEepBany, WO Manu iCTOTHe 3HaYeHHs aAng
PO3yMiHHS MPOBNEeMHOT TEMATUKN B iCTOPUHHOMY ac-
NeKTi.

Pesynbmamu. myTamaT HaTpilo — ogHa 3 Hanno-
LUMpPEHIWNX XapyoBux o06aBoK, NigcuntoBady CMaky,
LLO LUMPOKO BXWMBAETLCH B Ky JOPOCAUMU i OiTbMMU.
Monpwu Te, WO rmyTamar HaTpilo A03BONEHWU OO BU-
KopucTaHHs B baraTbOX KpaiHax i BBaXXa€eTbCH BiHOC-
HO ©e3neyHMM OO0 3aCTOCYBaHHS, ICHYE YMMarno Ha-
YKOBUX OOCHIAXKEHb, SKi BUSBIISANAN NOro PisHOMaHITHI
TOKCUYHI eqpeKTn Ha opraHu i TKaHUHU, WO NPU3BOAN-
N 00 NOPYLUEHHS X CTPYKTYpU i oyHKUin. Came Tomy
BMBYEHHS BNNMBY rryTaMaty HaTpilo Ha CTPYKTypy
OKpPEMNX OpraHiB i CUCTEM XMBOIO OpraHiamy AocCi He
BTpayae CBOEl aKTyanbHOCTi, @ HaATO 3 ornsgy Ha
Pi3HOMaHITHICTb | NOAEKYAM CynepeynmBiCTb BXe Ha-
SIBHVMX HAyKOBUX OAHWX.

BucHosku. OTpuMaHi gaHi cigyatb nNpo Te, LWO
TpuBane BXWBaAHHA rnyTamaTy Hapito Moxe OyTu
noes’ssaHe i3 HeCNpUATNUBMMW Hacnigkamu Ons
300pOB’s, 30KpPeMa KapOiOTOKCUMYHICTIO, renaToToK-
CUYHICTIO, HEMPOTOKCUYHICTIO, MeTaboniYyHUMmM pos-
nagamMmu, po3BUTKOM OXMPIHHS, LYKPOBOro fiabery,
XPOHIYHMM 3ananeHHsiM, NOBeAiHKOBUMU po3nagamu
i HaBiTb reHoTOKCMYHIiCTIO. OaHak, 3 ornsay Ha pis-
HOMaHITHUA OM3alH Ta METOAONOri AOChiAXeEHb, a
TaKoX Ha hakT BUBYEHHS B HUX Aii pisHUX J03 rmyTa-
MaTy HaTpilo, AesiKi TPYLAHOLLi, NOB’A3aHi i3 ekcTpano-
nsuieto pesynsraTtiB OKpeMux SOCHiAXEHb Ha LLUMPOKY
nonynsuito, a Takox iX nogekyan obmexeHe KniHiYHe
3Ha4YeHHs, epekTn KOPOTKO- i AOBrOTPMBANoOro 3acTo-
CYyBaHHS Pi3HMX A03 rnyTamaTy HaTpilo, Moro BnnvB
Ha MOMeKynapHoMmy, GiOXiMiYHOMY i CTPYKTYpHOMY

piBHAX NOTPeByYOTb MOAANbLIOIO BUBYEHHS i y3aranb-
HEHHS.

KnrouyoBi crnoBa: rnytamaT HaTpilo, OXMPiHHSA,
MeTabonivYHMI CMHAPOM, renaToTOKCUMYHICTb, Kapaio-
TOKCUYHICTb, HEMPOTOKCUYHICTb, FEHOTOKCUYHICTb.

3B’A30K poboTU 3 HAayKOBMMU nporpamamu,
nnaHamu, temamu. [ocnigxeHHs € parMeHToMm
nnaHoBOI HayKkoBO-A4OCHiAHOI poboTn kadeapu Hop-
MarnbHOI aHaToMii Ta kadegpu onepaTMBHOI Xipypril
3 TonorpadiyHolo aHaTtoMielo «MopdodyHKLioHanb-
Hi 0COGNMBOCTI OpraHiB y Mpe- Ta NOCTHaTarbHOMY
nepiogax OHToreHesy, nNpu BNAuBI onioigiB, Xxap4oBuX
000aBOK, PEKOHCTPYKTUBHMX OnepaLisix Ta OXMPiHHI»,
Ne gepxxaBHoi peecTtpauii 0120U002129.

Beryn. [myrtamat HaTtpito (nat. Monosodium
glutamate) abo MoHoHaTpieBa cCinb rnyTamiHOBOI
kncnotn (E621) — ogHa 3 HaWMOLUMPEHILIMX Xapo-
BMX J06aBOK, O BUKOPUCTOBYETHCS ANt MOCUITEHHS
CMaKOBMX BigYyTTiB i NOMIMWEHHS OpraHONenTUYHMX
BnactmeocTen ixi. Bigkonu y 1907 poui npodgecop
Tokincbkoro imnepaTtopcbkoro yHiBepcutety KikyHae
lkepa Bneplwe BuAINMB rnytTamaT HaTpilo 3a gono-
MOrO Tigponidy MweHU4Horo Oinka i BMSIBUB MOro
30aTHICTb NigcCUNOBaTK NPUPOLHI CMAKOBI AKOCTI iXi,
AKi BTpayaloTbes npu obpobui i 36epiraHHi, rmytamat
HaTpilo, BiAOMWUA TakoX sk xap4yoBa gobaBka E621,
noYaB BWKOPWUCTOBYBATUCS B OinNbLUOCTi Cy4yacHUX
Xap4yoBUX TEXHOMOri 3 METOK NIACUNEHHS CMaKy Ta
apomaty. CymHiBM Woao 6e3nekn 3acToCyBaHHA rny-
TamaTy HaTpito B AKOCTi xapyoBOi Jo6aBkM BrepLue
BMHUKNM B 1968 poui, nicnsa nybnikadii B 6puTaHcbKo-
My MeOUYHOMY >XXypHani AaHuX Npo Te, Lo HaTpieBa
Ciflb rMyTamiHOBOI KMUCNOTU MOXe OyTW MNPUYUHOID
B6araTbox xBopob [1, 2] . Lli natonoriyHi nposisu 6ynu
06’egHaHi TEpMIHOM “CUMHOPOM KUTaNCbLKOrO PecTo-
paHy”, CUMNTOMaMWN SKOTO € Pi3KNiA Binb y LUMYHKY,
rpyasix, rofioBi, NOYEPBOHIHHA 064y, NiABULLEHHS
TemnepaTtypuv Tina, nocuneHe notoBuaineHHsa [2, 3.
Byno npoBeaeHo BENUKY KinbKiCTb gocnigxeHb y 6a-
raTbOX KpaiHax, ogHaK eguHOT AyMKM oo 6e3neyHor
003K rmyTamary HaTpito Hemae [4, 5].

B YkpaiHi rmyTtamat HaTpito BHECnM 40 nepeniky
O03BONeHnx xapyosux gobasok nuwe y 2000 poui
nicna NpunHATTA noctaHosn KabmiHy Ne 342 sig 17
ntotoro 2000 poky.
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[myTamar HaTpil0 BUKOPUCTOBYETLCS B BiNbLLOCTI
Xap4yoBMX TEXHOSONIN, i KINbKICTb NOro BXMBaAHHSA Mae
NPaKTUYHO HEKOHTPONbOBaHUIN XapakTep. Ha cboroa-
Hi HeMae JOCTOBIPHUX AaHWUX WoAo A03 Ta YMOB, 3a
AKUX ryTamaT HaTpitlo, WO BXUBAETLCH B XY NOCTiN-
HO y BUrMsai nobaskm E621, MOXxe CpUUNHATY LWKiO-
NMBMA BNAMB Ha 300poB’s. [locnigkeHHs, npoBedeHi
0o 2000 poky, nokasanu, L0 HaaNULIOK rnyTamaTty
MOX€e MPOBOKYBAaTU PO3BUTOK FNEPTOHIl Ta iHCYNMbTIB,
XBOpPOOM Anburevimepa i aHomManin po3BUTKY HEpPBO-
BOI CUCTEMM, E€PO3IHUX YpaXKeHb CITM30BOI 0DOMOHKM
LWNYHKY Ta 36inbleHHs mMacu Tina [6, 7, 8]. Mpu ubo-
MY BiCYTHi JaHi LWOAO piBHA €HOOrEeHHOI iHTOKCUKauii
OopraHiamy npu TpuMBanomy BXWBaHHI rnytamaTy Ha-
TPit0 B 3HAYHUX KinbKocTAX [9].

Ha cborogHi 3'sicoBaHo, LLO rryTamar HaTpito un-
HUTb TOKCUYHWUIA BMIIMB Ha TKaHWHK 3y06iB [10], cnuH-
Hux 3ano3 [11, 12, 13], nigwnyHkoBoi 3anosu [14, 15],
TOBCTOI Kuwku [16, 23], nediHku [17, 18], cnpnynHse
NOLLKOPKEHHST cTaTeBoi cuctemun [19, 20]. Buknukae
iHTepec HayKOBLiB i MexaHi3M TOKCUYHOT fii Xap4yoBoi
nobaBku E621 Ha opraHiam nioguHu i TBapuH [21, 22,
24]. MNpoTtsrom yacy, Wo rnytamaT HaTpito 6yB fo-
3BOMEHUN i aKTMBHO BUKOPUCTOBYBaBCH B Xap4oBii
NPOMMCIIOBOCTI, B HAyKOBMX AOCNIAXEHHAX Byno fo-
BeOEeHO, Lo TpMBare Moro 3acTocyBaHHS MOB’A3aHe
i3 PO3BMTKOM HW3KW MaTOMNOriYHUX CTaHIiB, 30Kpema
MeTaboniyHoro cMHAPOMY, LlKpoBOro Aiabety, auc-
ninigemii Ta OXMpiHHSA, rinepTeHsil Ta iHWKnX 3axBopto-
BaHb CepLeBO-CYANHHOI cuctemun [28], HenpoeHao-
KPUHHUX NopyLleHb, aenpecii, TpuBoxHocTi [29, 30],
nopyLueHb 3 OOKy Ce4oBOi Ta penpoayKTUBHOI CUCTEM
[25], 3axBoptoBaHb NeviHkK [22, 26] Ta anepriyHux pe-
akuin [24]. Okpim TOro, NOBIAOMIIANIOCS NPO 34aTHICTb
rmyTamaTy HaTpito MPM3BOAUTM OO MOLIKOSKEHb SAEp
KNiTUH, NPOSIBMSIOYM TaKUM YMHOM TFE€HOTOKCUMYHICTb
[26]. MyTauii reHiB NOTEHUINHO CAPUYUHSAIOTLCA A0
PO3BUTKY MAaTONOrMYHUX CTaHiB, HEBPOMOriYHUX Ae-
dekTiB, MeTaboniyHMx nopyLeHs i Heonnasin [31], ki
MOXYTb NPOSABAATUCS | B HACTYNMHUX NOKOMiHHAX [32].

Meta pocnigxeHHs. Lle gocnigxeHHss mano Ha
MeTi NnpoaHanidyBaTu HasiBHi NiTepaTypHi AaHi woao
poni rmyTamaTy HaTpilo y PO3BUTKY CTPYKTYPHUX 3MiH
i NOpYLUEHHI OYHKLiN OpraHiB Ta CUCTEM XKUBOFO opra-
Hi3My, @ TaKOX MOro BNMB Ha PO3BUTOK OKPEMUX Na-
TonoriyHux craHie. Ocobrnuea yBara 3BepTanacb Ha
OaHi oo MopdonoriYHNX NPosiBiB HECNPUSTIIMBOIO
BMMMBY rnyTamaTy HaTpilo Ha cepueBO-CYAMHHY CUC-
TeMy, MeTaboriyHi npouecu, TpaBHy i penpoayKTUBHY
CUCTEMMU, @ TAKOX MOro reHOTOKCUYHY ito, afpKe came
NaTosnoriyHi 3MiHW CTPYKTYpU OpraHiB i CUCTEM nexaTb
B OCHOBI NMOPYLUEHHS 1X (PYHKLiN 3 noganbLlimMmMm po3Bu-
TKOM HW3KWM NaTOMOrYHNX CTaHIB.

MaTepian Ta metoau pocnimxeHHA. [pu no-
LYKy iHdbopMaLii BUKOPUCTOBYBanNUCa pekomeHaauii
PRISMA (Preferred Reporting Items for Systematic

ornaau nitepatypu

Reviews and Meta-Analysis) [33]. Kputepisamun Bknto-
YeHHs Bynu cTaTTi YKPAiHCLKOIO Ta aHrmiicbKo Mo-
BaMu, MaTepian i3 3paskamu nabopaTopHUX TBapWH i
noguHu, Yacosi mexi 10 pokiB, BpaxoByBanuncb Takox
oKpeMi nybnikauii no3a Mexamu LbOoro 4acoBoro iH-
Tepsany, WO Manu iCTOTHe 3HaYeHHS ANs PO3YMiHHSA
NpobnemMHol TemaTukn B iCTOpnYHOMY acnekTi. Kpu-
Tepii BUKMIOYEHA — Te3n, maTtepianu KoHepeHLUIn.
Mowyk BUKOHYBaBcsA B 6asax gaHux Google Scholar,
NCBI, PUBMED i Web of Science. lNowwykosi cnoea
BKITHOYAnNW: rnyTamat HaTpito, xap4yoBi fobaBku, nigcu-
noBay CMaky, TOKCUYHICTb, OXMPIHHA, MeTaboniyHun
CUHOPOM, renaTOTOKCUYHICTb, KapAiOTOKCUYHICTb, He-
NPOTOKCUYHICTb, FTEHOTOKCUYHICTb.

Pesynsratamu nowyky ctanu 16 ykpaiHOMOBHUX
i 57 aHrnoMmoBHMX mxepen, 3 skux 61 Bignosiganu
KpUTepiaM BKIOYEHHs (12 kupunuueto i 49 natuHu-
ueto).

Pe3ynbTaTu gocnigXeHHs Ta iX 06roBopeHHs.
MmyTamar HaTpilo B pO3BUTKY CUCTEMHUX MOPYLUEHb.
BukopucTtaHHa rmyTamaTy HaTpilo B SKOCTi nigcunto-
Ba4a CMaKky MoXe MaTh TOKCUYHUI BNSINB Ha 340PO0B’SA
[34]. MeTtaboniam rnytamarty, WO 3yCTpiYaeTbCca B
npvpoai, BiabyBaeTbCA B TpaBHOMY KaHani nig Bnnu-
BOM eK30MnenTuaasu B xodi rigponisy 6inka y niogen
[35]. MMyTamaTt HaTpilo MigcMNOe CMakoBi BiAYyTTS
MPW CNOXMBAHHI Xi LWASXOM BMSIMBY HA CMaKOBi pe-
LenTopu pOTOBOI MOPOXHMHU. HaamipHe crnoxuBaH-
HS1 rMyTamarty HaTpilo iHOYKYE OXUPIHHS, BMIIMBaKO4M
Ha ueHTp ronoay. MNMonepeaHi gocnigxeHHs BKka3lyBa-
nn Ha Te, WO HaBiTb MiHIManbHi 403K rnyTamaTty Ha-
Tpito (0,6 i 1,6 mr/r Barn Tina npoTsarom OBOX TUXHIB
abo 100-500 mr/kr Baru Tina NpoTAroM TPbOX TUXKHIB)
MOXYTb CMPUHMUHATY LIKIANUBUA BAMB HA OpraHiam
nogen i nabopaTopHUX TBapWH, 30KPEMA MPU3YHIB
[36, 37]. OgHaK OLiHUTU XPOHIYHUA TOKCUYHWUIA BMNINB
rmyTamaTty HaTpilo B eKCNepuMEHTaNnbHNX OOCTiOKEH-
HSIX Ha Mogsax HEe € MOXITMBMM 3 OrNsiAy Ha OYEBUAHI
TPYOHOLLi, NOB’sI3aHi i3 eTMYHMMK acnekTamu, obme-
YKEHHSAMW BMKOPUCTaHHS Xap4yoBuX 400aBOK, a Takox
puankamu s 30opoB’sa, came TOMY B AOCNIAXEHHAX
HanyacTile BUKOPUCTOBYIOTb NTabopaTopHUX TBapuH,
30KpeMa i rpusyHiB, 4515 BUBYEHHSA MEXaHi3MiB BMnu-
BY i Pi3HOMaHITHUX eeKTiB CNoXNBaHHA rnytamaTty
HaTpito [8, 27, 38, 39].

Ponb rnytamary HaTpito B po3BUTKY MeTabonivyHo-
ro CMHAPOMY, OXUPIHHSA, rinepdparii, rinepnenTuHemii,
rinepninigemii Ta wykposoro giabety 2 Tuny. Lnpoke
BUKOPWUCTaHHS rryTamaTy HaTpilo Ans nigcuneHHs
i noninweHHa cmaky i Npu3BoanTb A0 MeTaboniy-
HUX MOPYLUEHb KiflbkOMa PisHMMK Wwnsaxamu. [nyTa-
MaT HaTpilo 3B’A3yeTbCA 3 peLenTopoMm rryTtamarty
i mopyllye curHanbHWiA Kackag B rinotanamyci. BiH
TakoX BNNUBae Ha edekTn NenTuHy, 3MiHIKYN Bia-
YyTTA 3aJ0BOMEHOCTI DKeto, NigBuLLye piBHI 3ananb-
HUX LUMTOKIHIB, 30KpeMa iHTepnenkiHy 6 Ta dakTopy
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MeAaunyHi Hayku

HEeKpo3y NyxNuH anbda, NopyLlye TONepaHTHICTb 40
MOKO3M, NiABULLYE PIBHI iHCyniHY Ta nentuHy. Bci
BULLEe nepernivyeHi dakTopu Npu3BoaaTb OO PO3BUTKY
HaanMLWKOBOI Macu Tina i oxumpiHHA [40]. IHcyniHope-
3UCTEHTHICTb Ta LyKpOBUI AdiabeT TakoX MOB’A3aHi i3
aKTMBaLjielo MediaTopiB 3anasieHHs B KPOBi Ta XMpPO-
Bill TKaHWHI, Takux, 3okpema, ik C peakTuBHUN Oi-
nok (CPB), iHTepnewkiHn 6 (IL-6) Ta 1 6eta (IL-1B),
akTop Hekposdy TkaHuH anbda (TNF-a). Kunposa
TKaHWHa Bigirpae 3HayHy porib B PO3BUTKY 3ananeH-
HS, IHOYKOBaHOro rnyTaMaTtoM HaTtpito, Ta iHCymniHo-
PE3VCTEHTHOCTI 32 YMOB OXMPIHHA LUNAXOM cekpeuii
LMTOKIHIB, XEMOKIHIB i afMNOKiHIB, siki B CBOIO 4epry
perynioTb YyTNMBICTb TKAHWH A0 iHCyniHy [34, 41].
B nitepatypHux gxepenax onucaHi YNCreHHi moge-
ni iHAyKUii uykpoBoro aiabety 2 Tuny 3a 4OMNOMOro
HeoHaTanbHOro BBEAEHHS rMyTamMarTy HaTpito B Pi3HUX
[o03ax i 3 pi3HOIO TpMBanicTHO, HACNiAKOM YOro cTaBaB
PO3BMTOK LYKPOBOro Aiaberty, 30Kkpema [moKo3ypii,
rinepriikemii, rinepiHcyniHemii, 3HWXKEHHSI TOnepaHT-
HOTI 0O rnoKasn Ta iHCyniHOpe3ncTeHTHOCTi. B go-
CNigKEHHAX BUABMEHO, WO NPU BBEAEHHI rmytamary
HaTpito B HeoHaTanbHOMY nepiofi BUHUKAE HEKPO3
HEeWpOHIB BEHTpoMeianbHoro i gyronogibHoro saep
rinotanamyca, NpUYOMYy HOPMOTMIKEMISI i HOPMOIH-
CyniHeMis B paHHbOMY Billi 3MiHIOIOTECS POBUTKOM
OXUPIHHSA | rinepiHcyniHeMieto No Mipi JopocrillaHHS,
TaKOX CMOCTepiraeTbCa BUpaXKkeHa rineptpodis naH-
KpeaTuMyHMX OCTPIBLiB 3a paxyHoK nponidepaLdii beta
KMTUH Yy MULLEN, LLO OTPUMYBanu rnytamaTt HaTpito B
nosi Big 0,6 go 4 mr/kr i nepebysanu nig cnocrepe-
XEeHHsIM npoTsrom 6 micauis [42]. Cepen mexaHi3miB
pO3BUTKY LIyKpOoBOro giabety gpyroro Tuny nig Bnnu-
BOM rfnyTamaTty HaTpilo B Jykepenax onmcaHo akTuBa-
uito N-metnn-D-acnapTaT peLenTopis i BignoBigHOMo
CUTHambHOIO LUMISAXY, @ TaKOX acoLiioBaHy akTMBaLito
NF-KB i NOD peuenTopiB i akTMBaLito MiTOXOHApIN-
acouinoBaHoOro anonTo3Horo kackaagy [43, 44], po3su-
TOK IHCYIiIHOPE3UCTEHTHOCTI i rinepiHcyniHemii [45], a
TaKOX MOCWIEHHS MMIiKOMITUYHOrO NOTOKYy Yepes Ras-
3aneXHi curHanbHi cuctemu [46].

HenpoTokcnyHui BRNMB rnyTamaty Hatpito. B
HayKOBIW niTepaTypi ONMCAHO E€K30TOKCUYHWUIA BNNB
rmytamaTy HaTpilo Ha HepBOBY CWUCTEMY 3a YMO-
BN MPOHUKHEHHA MOr0 Kpi3b remarto-eHuedanivyHmm
Gap’ep, WO MOXMBO B HeoHaTanbHOMY nepioai [47].
BBeneHHs rmyTamaTty HaTpilo NPOTAroM nepLunx ABoxX
NOCTHATANbHUX TWXHIB NPU3BOAUIIO A0 YLUKOOKEH-
HSl KOXMeapHWX BOMOCKOBMX KIITUH Ta 3MEHLUEHHS
KiNbKOCTI HEMpPOHIB CripanbHOro raHrnis, a TakoX
CNyXOBOro siipa i BEpPXHbOrO ONMBAPHOr0 KOMIMIEKCY,
BigMiYanacs TakoX nopylleHa eKkcnpecis Kanbuin-
3B’A3ytodnx OinkiB  KanbbiHAIHY Ta KanbpeTuHIHY.
Okpim BTpaTW LWiNbHOCTI HEMPOHIB CMiparbHOro rax-
rnis, Oyno BUABMEHO TAKOX 3MEHLLEHHS KiNTIbKOCTi He-
POHIB B siapax GOKOBOI NeTni Ta LeHTpansHoro sapa

HWXKHBLOI Hi>KKM, MPUYOMY HalnbinbLue BTpaTa HEMPOHIB
Oyna BupaxkeHa B HUXHIN HixLui [48, 49]. B iHWwomy go-
CnigkeHHi BUBYaBCS BMNMB rNyTamary HaTpito Ha HUXHI
MOTOHENPOHU B nepui 10 nocTHaTanbHKX AHiB i Byno
BUSIBNIEHO 3HAYHE 3MEHLLEHHS PO3MipiB HEMPOHIB MO-
TOPHUX sSiAep TPINYacToro i NMUEBOro HepBIB, Lo CBia-
YMTb NPO 34ATHICTb rMyTamaTy HaTpilo BNAMBaTK Ha
PO3BUTOK HIDKHIX MOTOHENPOHIB CTOBOYpa Mo3Ky [50].

B gocnigkeHHsix Oyno nokasaHo TakoX, Lo rny-
TamaT HaTpito YUHUTb BUPaXKeHY TOKCUYHY [it0 Ha Ko-
POTKOTPUBAanNy NPOCTOPOBY NaM’ATb Y LLYPIB LUMISIXOM
CMPUYUHEHHS JereHepaTUBHMX 3MiH | anonTo3y B TKa-
HUHAX MO3KY, IO iHAYKYHTbCS OKCUOATMBHUM CTpe-
coMm [51]. Takox, ccaBui MalOTb 34aTHICTb A0 MeTa-
Ooniamy BeNukMX [03 rnyTaMaTy HaTpito, ogHaK horo
PiBHi B Nna3Mi 3Ha4HO KONMBAaKTLCA NPOTAroM Aobw.
Tomy iCHYe AyMmKa, L0 HaBiTb HEBENUKI opanbHi J03n
MOXYTb CMIPUYUHATM NMOPYLLEHHS ricTOMOPOnorivyHol
apXiTEKTOHIKM MO3KY. [1o TOro X, CTPYKTypu, no3bas-
neHi remaTtoeHuedaniyHoro 6ap’epy, Taki, 9K, HanNpw-
Knag, BY3nM 3afHiX KOPIHLIB, MepUBEHTPUKYMSPHI
CTPYKTYpW Ta aBTOHOMHI raHrmii, MOXyTb 3a3HaBaTu
3HA4YHOro TOKCMYHOro BnnmBy [52]. HakonnyeHi gaHi
cBigyatb Mo Te, Wo pJieta, barata Ha rnytamar Ha-
Tpito, NopyLlye 6anaHc HEMPOTPaHCMITEPIB Ta BUKIK-
Kae CTPYKTYPHI NOLLKOAXKEHHS ranokammny Ta MO304Ka.

Bnnue rmytamaty HaTpilo Ha cepueBO-CYOMHHY
cuctemy. lNonepedHi gadi ceigyaTb NPO 34aTHICTb
rnyTamaTy HaTpilo BUKMNMKATU OKCUAATUBHUIA CTpeC B
KNiTMHaX Miokapay i3 NiaBULLEHHSM piBHIB dhepMeH-
TiB-MapKepiB, 30Kpema nakTat gerigporeHasu, ac-
napTart TpaHcamiHasu, Ta aHaniH amiHoTpaHcdepasn
[17]. Y wypiB 3 iHbapkTOM Miokapga rinytamar HaTpito
BUKIWKaB NOPYLLEHHSA CEPLEBOro pUTMYy, 30KpemMa Ta-
xiaTpumito, siki 6ynm gososanexHumn [53]. KoHpag, i
cniBaBTOPM 3anpornoHyBanu HasiBHICTb 3B'A3KYy MiX
rnyTamaT-iHOQYKOBaHUM OXMUPIHHAM | rinepTeHsicto,
Opagvkapgielo Ta Baro-cUMNaTMYHUMK  edbeKkTamm
[28]. Okpim TOro, B pasi rmytamar-iHgyKoBaHOIo OXu-
PiHHSA B XWUPOBIA TKaHWHI HaKONUYYETLCA HaO MLLIOK
XWUpiB BHACNigOK MiABULLEHHSA PIiBHIB XONECTEPUHY,
LLIO NMPU3BOAMTbL A0 CEepLEBO-CYAMHHOI naTonorii [54].

B HewopnaBHiX AocnigkeHHsx Oyno nokasaHo,
WO Mani i Benuki [o3u rnytamaTy Hapito 36inbLuy-
Bann CUPOBATKOBI PiBHI 3aranbHOr0 XOMnecTepuHY,
Tpurniuepuais Ta ninonpoTeifiB HU3bKOI  LLiNbHOC-
Ti, @ TakoX MigBuLLyBann iHOEKC aTeporeHHoOCTi BXe
Yyepes Micdub Big noyaTKy 3acTocyBaHHA. Ha (oHi
BBEOEHHA rnyTamaTty HaTpilo BUPaXEHO 3HUXYBaB-
ce piBeHb NiNonpoTeiaiB BUCOKOI LWiNbHOCTI, a TakoX
BiAMiYanocb 3Ha4yHe nigsuLleHHs aktuBHocTi CK-MB
i cMpoBaTKOBOro piBHA TpornoHiHy T [55]. MNosigomns-
nocs TakoX npo 36inbLUEeHHA CHTe3y NpocTaHoigy Ta
rinepyyTnmMBICTb 40 TpombokcaHy A2 i3 ogHOYaCHUM
NPUTHIYEHHAM KanieBux KaHanis Ta 3HWXEHHSIM PiBHIB
OKCMAY a30Ty, L0 MO NPU3BOAUTM A0 apTepianbHoi
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rinepTeHsii 3 yMOB rnyTtamMaT-iHOyKOBaHOIO OXUPIHHSI
[56]. IHWe gocnigXeHHA TakoX NPOAeMOHCTPYBaro,
LLIO BBEEHHS rnyTamMaTy HaTpilo B NOEgHAHHI 3 BUCO-
KOXXMPBOIO AIETOK NPM3BOANIO A0 MiABULLIEHHS PiBHIB
oKcuAay asTy i, AK Hacnigok, OKCUOATMBHOIO CTPECY,
O, B CBOK 4Yepry, 30inbluyBano Moy YypakeHHs
npw iHapkTi Miokapay B ekcriepuMeHTi [57].

Takum unHOM, OyB OMMCaAHWMN HECNPUATINBUIA
BMMMB rMyTamary HaTpito Ha CepLEeBOCYOMHHY CUCTe-
MY LUNAXOM MOPYLUEeHHS PiBHIB KapaiocneumdivyHnx
€eH3uMIB, aucrinigemii, po3BUTKY aucbanaHcy Mix
BiNbHUMU pagnkanamu Ta aHTMoKCugaHTamu, okenaa-
TMBHOIO CTPECy, HEKPO3Yy KapAioMioLMTiB, cepueBux
aputmin. lNpoTe, 4N KpaLoro po3yMiHHA MexaHi3MiB
BMNAMBY BXMBAHHA rnytamaTty HaTtpito Ha Mopdono-
rito i yHKUii cepueBO-CyaNHHOI CUCTEMWN HeOOXigHi
nofdanblli JOCAIMKEHHSA, 30KpemMa AN BU3HAYEHHsI
Moro poni B pO3BUTKY i NpOrpecyBaHHi aTepockneposy
i 6esanocepeHLOro BNAUBY Ha CTiHKY CyauH.

Fmymamam Hampiro ma neviHka. [aHi HeLlo-
OaBHiX gocnigpkeHb cBigyYaTb NPO HasiBHICTb renaTo-
TOKCUMYHNX ePeKTIB NPU XPOHIYHOMY CMOXMBAHHI rny-
Tamarty HaTpilo, HaBiTb Y HEBENUKUX ao3ax. byno Bu-
SBMEHO, LU0 NPUY CNOXMBAaHHI ryTamaTty HaTpito B 403i
120 mr/kr, Wo BignoBigana A03i, A03BONEHIN OO BU-
KOPUCTaHHA Y ntofen, NpoTaroM pokKy i3 BUBEAEHHAM
TBapWH 3 eKCrnepuMeHTy Lo 3 Micaui i3 noganbwmm
npoBeAeHHsaM nabopaTtopHux Ta MopdonoridyHmx go-
cnigXeHb piBHI NyxHoI pocdaTasn NocTiHO 3pocTa-
nn, a piBHIi CMPOBATKOBUX TpaHcaMiHa3 36inbliyBa-
nnca Ha TpeTboMy i ABaHaguaTtoMy micausx. licto-
noriyHo BigMiYanocbk NoMipHe NopTanbHe 3ananeHHs
Ha ges’saTomy i ABaHaguAaTOMy MicAusx. |, xouya piBHi
rMIOKO3M KPOBi NPaKTUYHO He 3MiHIOBanucs, cuposarT-
KOBIi piBHi XOnecTepuHy i Tpurniuepuais 6ynv BULLUMMK
Ha BCiX eTanax y NOpPIiBHSAHHI 3 KOHTPOSMBLHOK IPYMo0
[5]. PerynsipHe cnoxuBaHHs rnytamary HaTtpito Oyno
noB’sA3aHe i3 NOPYLUEHHAM NPOHUKHEHHSA MeMbBpaH Ta
neyviHkoBMM ibpo3om, nopylieHHsaM ¢opMu rena-
TOUMNTIB, PO3LLUMPEHHSM LeHTparibHOI BEHW, Ni3NCOM
epuTpouunTiB, AereHepaTUBHUMU 3MiHaMM 3 BaKyoni-
3auieto Ta iHinbTpaLiero KNiTUH Ha TBapMHHUX Mofe-
nsx [23].

Takai A. Ta cniBaBTOpK MNOBIOMAANM NPO Taki
edeKkTV rnytamaTty HaTpilo, 9K rinepiHcyniHemis, ri-
nepxonecTepuHemMis, KniTMHHa eo3nHoginbHa iHDinb-
TpaLis renatoumuTiB, a TakoX HaKoMUYeHHs nimgoLm-
TiB, HEMTPOQINiB, Makpodarie, CKyn4eHHs ninocom B
renaToumTax, WO BpeLTi-pewT Npu3BoAnNo 40 pos-
BUTKY HEanbKOroflbHOro cteatorenatuTy y TBapUHHUX
moaenen [18]. NMo3a Tnm, natonoriyHa akTueauis Kni-
TMH Kyndepa Ta paHHA MOHouuTapHa iHdinsTpauis
CMPUANM NOLUIKOKEHHIO TKAHWHW MEYiHKM BHACMigoK
niaBuLLEHOI ekcnpecii 3ananbHux M1 makpodparis
[58]. Hakonu4eHi gaHi ceig4atb npo Te, Wo rnytamar
HaTpito 30aTeH CNPUYUHAT OKCUOATUBHUN CTPEC MNo-

ornaau nitepatypu

CUNIOIOYN NMEepeKNCHEe OKUCHEHHS MinigiB i 3HUXYUN
PiBHi €HOOreHHUX aHTUOKCUAAHTIB, CRPUYUHSIOYN
TakKMM YMHOM [ereHepavuio KornareHOBMX BOSIOKOH B
neviHui [59].

mymamam Hampito i mpaeHa cucmema. Bu-
COKOXMPOBI Ji€ETN € BaXNuBUM (PakTOpPOM PO3BUTKY
3ananbHoI BiaNoBiai 3 60Ky TpaBHOI CUCTEMM, @ TaKOX
nopyLleHb CTPYKTYPU i dOYHKLii HABKOMULLIHIX TKaHWH.
CnoxuBaHHs 6araToi Ha XXUpu iXi MOXe NocunoBaTh
XiMiYHO iHOYKOBaHMWIM KOTIT LUASIXOM 30irnbLUeHHs Npo-
OyKUiT 3ananbHUX LUUTOKIHIB, LLO NpU3BOAUTb A0 ypa-
XeHHSA cnn3oBoi ob6onoHkn kuwiku [60]. HagssryarHo
NoLUMpEeHe BXMBAHHSA rmyTamaTty HaTpito B ckragi 6a-
raTux Ha >XUpW NPOAYKTIB BUKMMKAE MOPYLUEHHS Mi-
KpOBiOMy KMLLKIBHUKA, LLO B CBO Yepry Crpusie pos-
BUTKY 3anaribHUX 3axBOPHOBaHb KULLIKIBHUKA, TaKuX,
sk xBopoba KpoHa abo HecneundivHWIA BUPa3KOBUIA
KoniT [16].

OnucaHwui TakoX HECNPUATIVMBUIA BMSIMB BUCOKO-
XWPOBOT AiETU i3 BMICTOM rmyTamarty HaTpito Ha MO-
TOPUKY KULLKW LUFISIXOM YLLKOPKEHHS MOPEONnOorivyHOl
CTPYKTYpW MOro HepBoBMX KNiTUH [16]. Bueyasca Ta-
KOX BMSIMB rNyTamaTy HaTpilo Ha NigLnyHKOBY 3arno-
3y — B X04i JOCTigXeHb Oyno BUSIBNEHO, LU0 LOAEHHE
BBeAeHHSA 1oro wypam B aosi 15 i 30 mr/kr Baru, Lo
Bignosigano 1 abo 2 rpamam ansa NOAMHK, BNPOOOBX
30 gHiB BUKNMKano 30inbLieHHs Macu Tina mamke B
[ABa pasu Bif NOYaTKOBOI, PO3BUOK OXMPIHHS i FOCTPO-
ro NaHkeaTuTy.

Ha rictonoriyHomy piBHi 6ynu BusiBneHi AMcTpo-
iYHi | HEKPOTUYHI 3MIHN €K30- Ta €HAOKPUHOLMUTIB,
Lo HapocTanu B AMHaMiIli, BiA3Ha4YaBCs nepuBacky-
NAPHWIA Ta IHTEPCTULIMHUIA HABPSIK CMOMYYHOI TKaHU-
HW, WO Mana o3Haku ¢ibpoay, 36inbLyBanock saep-
HO-UMTONMa3mMaTUYHE CNiBBiAHOLLIEHHS KMNiTUH, BiaMi-
Yanucb TakoX CTas Ta NnevkouuTapHa iHinsTpadis B
npoCBITi cyavH [15].

Bnnue anymamamy Hampito Ha penpodyk-
mueHy cucmemy. 3 Ornsify Ha MOXMBI BNIUBY Ha
epTUnbHICTb | PO3BUTOK NNOAA, BXMUBAHHA B XY
Xap4yoBuMx [0OABOK 3aBXAM BUKIIMKANO 3aHEMOKOEHHS
nikapie i HaykoBL,iB. Tak, Oyrno nokasaHo B MPeKIiHiY-
HUX OOCHNIMKEHHSIX, WO rnyTamaTt HaTpilo, 30Kpema,
noopyLuye ricToMopdonoridyHy CTPYKTYpy siedka Ta
NoB’A3aHUIN i3 PiI3HOMaHITHUMN BiOXUNEHHAMU cnep-
MU Big HopMarnbHux napameTtpis [61]. Jocnigxysas-
Cs1 TAKOX BMIIMB FIyTamaTty HaTpilo Ha MaTKy, MaTKoBi
TpyOu Ta AVHWKKM, Byno BCTAHOBMNEHO, LIO BiH MOXe
YLUKO[PKYBaTM 00UUTK, 30inbLIyBaTh PO3Mip NEPBUH-
HuX donikynis i nopywysaTtn cnepmatoreHes [19]. B
paHiWnx JocnigKeHHAX Byno BUSBNEHO HECMPUATNN-
BUW BMNSIMB Ha XiHOYY CTaTeBY CUCTEMY, LLIO BUpaXaB-
CS B MOpPYLUEHHi Bakyonisauii KNiTMH CTPOMMU SAIHUKIB,
NOTOBLUEHHI GasanbHoi MemOpaHu donikynsipHoi
Teku [62]. BxxvBaHHA rmyTamary HaTpito NoB’a3yBanu
i3 3HMXEHAM piBHIB TECTOCTEPOHY, LLO NErko MoXHa
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MeAaunyHi Hayku

MOSICHUTM BUCOKOK YYTNMBICTIO SiE4Ka OO Hecnpwu-
ATANBMX BMNSIMBIB €K30reHHMX YuHHukiB [20]. Bnnve
Xap4oBux A4obaBok, 30Kkpema i rmyTamaTty HaTpito, Ha
penpoayKTMBHY CUCTEMY MPOAOBXYE BUKMMKATU iH-
Tepec AOCMiHWKIB i NOTpebye NofanbLIOoro BUBYEHHS
3 METO 3'A3yBaHHA MEXaHi3MiB fji, a TakoX LUMsXxiB
MiHiMi3aUii yLUKOOKeHb i MopyLleHb OYHKLiA cTaTeBUX
OpraHiB, WO MatTb NPSAMUA BAANB Ha (PEPTUNBHICTb.

FeHomokcu4Ha disi 2anymamamy Hampito. [lo-
BLUMI Yac iHTepec AOCMNIOHUKIB BUKNNKAOTb FEHOTOK-
CUYHI edbeKkTn rnyTamaTty HaTpito Yepes iXHI0 MoTeH-
LiNHY MOXNKMBICTb CNpuATK nonidepadii 3nosikicCHUX
KMIiTWH, @ TakoX IMOBIPHUI HEraTMBHWUA BMNSIMB Ha NO-
TOMCTBO. BBaxaeTbcs, WO MexaHi3aM reHOTOKCUYHOT
Ail rmyTamaTty HaTpilo nonsrae sk B NpAMOMY, Tak i B
HenpaAMOMY BNIMBI Ha AP0 KMITUHKU, HACNIAKOM YOro
CTaloTb XPOMOCOMHI abepallii, 3nMnaHHss XpoOMOCOM B
aHadasi, nopyLueHHs ekcnpecii renis [31]. B iHwomy
OOCIiopKeHHI Oyno BUSIBNEHO, WO Mopsag i3 CnpusiH-
HAM BUHUKHEHHIO rinepiHcyniHeMmil, rineprnikemii Ta
rinepxonecepuHemii, BXMBaHHA rnyTamaTty Hatpitlo
Npu3BOONIIO OO0 BUPAXEHOI TEHAEHUii A0 PO3BUTKY
KonopekTtanbHoro paky [63]. Mpu BMBYEHHI BMMMBY
rnyTamaTy HaTpilo Ha CnM3oBy OBOMOHKY NigHEBIHHSA
B eKCnepumeHTi Byno BUSBIIEHO MOr0 FE€HOTOKCUYHY
[ito, WO nposiensanacs B aTUNoBMX 3MiHax KriTuH 6a-
3anbHOro LWapy eniTenito, a TakoX 3HWKEHHI Kifbkoc-
Ti i akocTi JHK y NOpiBHSAHHI i3KOHTPONBLHOK rPYnoto
[64].

HaykoBi gaHi cBigyaTb Npo 34aTHICTb rnyTama-
Ty HaTpito 3miHIOBaTM MeTaboniyHe nporpamMyBaHHS
OKPEMMX TUMIB pakoBMX KNiTUH. B 6aratbox AcnigkeH-
HAX Byno nokasaHo, L0 OXMPIHHSA, 30Kpema i rnyTa-
MaT-iHayKoBaHe, MigBULLYE IMOBIPHICTb KaHuepore-
He3y, MEXaHi3MW SIKOrO, OKPIM 3ragaHux BULLE, TAKOX
BKIMOYalOTb MOAYMALII0 @aHTU-anonTO3HOI aKTUBHOCTI
IMYHHUX KMiTWUH, @ TaKoX MPUrHIYEHHS NyXSIMHOCY-

NPeCcyBHKX FeHiB. 3 ormagy Ha BuLe 3ragaHe, reHo-
TOKCUYHWUW BMSMB rNyTamMary HaTpilo MOXHa onucaTu
AK NpsIME MOLUKOKEHHSI KOMMOHEHTIB sapa KniTUHNM,
30iNbLUEHHS OKCMOATMBHOIO CTPECY, MOLLUKOMKEHHS
KNiTWH, WO Npmn3BoaAUTb A0 anonTosy i MyTauin, iHri-
OyBaHHSA MNyXIMHO-CYNPECUBHUX [EHiB, CTUMYMALI0
BUAINEHHS MeaiaTopiB 3anarneHHs Ta KMiTMHHOI Npo-
nidepadii [32].

BucHoBku. 3 rmyTamaTom HaTpito NOB’sA3aHi Ync-
FNeHHi NaTonoriyHi eekTn, 3yMOBIEHi NOro NPSIMOIO i
HENPsIMOK TOKCUYHOIO Ai€t0 Ha pi3Hi opraHun i cucrte-
MU OpraHiamy, L0 NPOSIBNATLCS LUMPOKUM CMEKTPOM
ABWLY, - Bif YLUKOMKEHHSI CTPYKTYP FONIOBHOMO MO3KY i
nopyLleHb XapyoBOi NOBeAiHKU OO PO3BUTKY OXUPIH-
HH, MeTabomniyHOro CUHAPOMY, KapgioBacKynspHUX
poanagis i Heonnasin.

[is rnyTamaTy HaTpito BUBYanacs nepeBaXHo Ha
TBaPUHHNX MOAENsIX B €KCNEPUMEHTI, LLO CriJ Bpaxo-
BYBaTU MpW eKcTpanonsuii pesynsraTiB y KiiHiYHOMY
acnekti. OgHO3HaYHOI AyMKM Wopo 6e3nevHol [o3u
rnytTamaTy HaTpitlo Ansa niogen goci Hemae, ToMmy 3a-
CTOCOBYBaTK Oro cnig 3 obepexHicTio. 3 ornsaay Ha
Pi3HOMaHITHUA An3aiH Ta METOAOMOri0 AOCNIoKEHD,
a TakoX Ha haKT BUBYEHHS B HUX Aii pi3HMX 403 i pis-
HUX WNAXIB BBEAEHHS rnyTamarty HaTpilo, iCHYHOTb
OesKi TpyAHOLLI, NOB’sA3aHi 3 KNiHIYHOW iHTepnpeTaui-
€10 Ta ekcTpanonsuieto pesynbraTiB OKpeMux Aochi-
OXXeHb Ha LUMPOKY NONynsiLito.

MepcnekTBU  noAaanbliMX  AOCHIAXEHb.
Edbektn kopoTko- i AOBroTpMBanoro 3acTtoCyBaHHS
pPi3HWX 003 rnyTamarty HaTtpilo, Noro BNfMB Ha MO-
NeKkynspHoMy, BiOXiMIYHOMY i CTPYKTYPHOMY PiBHSIX
noTpebyoTb NOAAnNbLUOrO BUBYEHHS i y3aranbHEHHS
3 METOK YHVKHEHHS MOro HeCnpusTAMBOIO BMMBY i
3anobiraHHI0 HN3KN 3aXBOPHOBaHb | NATOMNOrYHNX CTa-
HiB, NOB’A3a@HUX i3 BXXMBAHHSM L€l XxapyoBoi 400aBKu
B XKY.
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Monosodium Glutamate: Mechanisms of Action

and Role in the Development of Structural Changes of Organs and Systems

(Literature Review)

Sodomora O. O.

Abstract. The purpose of the study was to analyze the available published data on the effects of mono-
sodium glutamate on structure and function of different organs and systems of a living organism, as well as
the role of monosodium glutamate in the development of certain pathologic conditions. Special attention was
dedicated to the data pertaining the reported morphological manifestations of monosodium glutamate unfa-
vorable effects on cardiovascular, digestive and reproductive systems, as well as metabolic processes. Data
about suspected genotoxicity of monosodium glutamate was also analyzed with the effects on cancerogenesis
in focus. Careful attention was paid to general design of specific studies, doses of monosodium glutamate ad-
ministered and the rout of administration applied to facilitate estimation of relevance and clinical significance
of the data obtained in any given study.

Materials and methods. The search was done in the databases of Google Scholar, NCBI, PUBMED and
Web of Science using the Preferred Reporting Items for Systematic Reviews and Meta-Analysis PRISMA)
Guidelines. The depth of the search was 10 years but several older papers that were significant for under-
standing the background of the monosodium glutamate research were also included.

Results and discussion. Monosodium glutamate is a flavor enhancer that is widely used and is consumed
by adults and children on a daily basis. Despite monosodium glutamate is generally considered to be safe
for consumption and is permitted for use in many countries, numerous studies have shown its various toxic
effects on organs and tissues that resulted in impaired structure and function. That is why scientific research
on monosodium glutamate effects on the structure and function of certain organs and systems of a living or-
ganism remains relevant, especially given the variety and somewhat ambiguity of the data available. Available
evidence of monosodium glutamate induced morphological changes has special clinical significance, as it is
the structural disturbances that are the main underlying cause of impaired functions that result in development
of pathologic processes and diseases. So determination of relevance and estimation of quality of the data
available is crucial for its interpretation and determination of its possible clinical extrapolation.

Conclusion. The data shows that monosodium glutamate consumption may be associated with adverse
effects, particularly with cardiotoxicity, hepatotoxicity, neurotoxicity, metabolic disorders, obesity, diabetes mel-
litus, chronic inflammation, behavioral changes and even genotoxicity. However, taking into account different
design and methodology of the studies and various doses of monosodium glutamate administered, certain
difficulties that arise while extrapolating the studies’ results to wider population and their sometimes limited
clinical application point towards the need for further research and generalizations on the effects of short-term
and long-term administration of various doses of monosodium glutamate and their effects on molecular, bio-
chemical and structural levels.

Keywords: monosodium glutamate, obesity, metabolic syndrome, hepatotoxicity, cardiotoxicity, neurotox-
icity, genotoxicity.
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OCOB/IUBOCTI BYAOBU
KPOBOHOCHOIO MIKPOLIUPKYJIATOPHOI'O PYCJIA
CN30BOI OBOJIOHKU A3UKA 3A YMOB KOMBIHOBAHOIO BIMJINBY
XAPYOBUX AOBABOK B EKCMEPVUMEHTI

MonTaBcbkui AepxxaBHMA MeanYHUM yHiBepcuTeT, NonTasa, YkpaiHa

Memoro pobotn 6yno BUBYEHHS B €KCIEPUMEHTI
MopcponoriyHmx ocobrnmBoCcTeENn KPOBOHOCHOIO MiKPO-
LUMPKYMATOPHOrO pycrna Cnmn3oBOi ODOMOHKU CMUHKK
A3uka 6inux Wwypis, Npy BBeOEHHI B pauioH KOMMNeK-
Cy Xap4oBux 4o0aBoK (rnmyTamary HaTpito, HITPUTY Ha-
Tpito, MNMoHco 4R) B gMHamiLi NpoTAromM 4 TUXHIB.

Mamepianu ma memodu. [OcCnigXeHHs BUKO-
HaHo Ha 30 6e3nopoaHmMx Binux wypax obox cTaTen,
macot 204+0,67 r. Yci gocnigpkeHHs 6yno nposefe-
HO BIAMOBIAHO OO0 HOPM BIOETUKM Ta E€TUYHUX MPUH-
uunie poboTU 3 ekcnepumeHTanbHUMKU TBapUHaMM.
EkcneprmeHTansHUM TBapMHam 4oAaTkoBO BBOAUMN
B pauioH kombiHauito xapyoBux gobaBok — rnytamar
HaTpito, lNoHco 4R Ta HiTpaTt HaTpito npotsrom 1 Ta 4
TWXHIB. 3 npenaparTiB sis3uka BUrOTOBMSANNCS Tpaau-
LiMHI napacdiHOBi Ta HaNiBTOHKi 3pi3u, LLO BMBYaNMCS
3a [0NoOMOrot0 CBITNOBOro Mikpockona.

Pesynbmamu. BcTaHoBneHo, WO nicns BKto-
YEeHHs1 O Xap4OBOro pauioHy nabopaTopHMX TBapWH
KOMIMIEKCY Xap4yoBux [0OaBOK NPOTArOM OLHOMO TUX-
HS1, Y BIACHIN NNacTUHLi CrM30BOi 0OOMOHKN CMUHKK
A31Ka Marno Micue 3anycTiHHS apTepion i MOBHOKPIB'A
BeH. [locuTb 4acTo y nepumBacKynsapHUX npocTopax
crnocTepiranncb siBMLa NiABULLEHOI rigpaTtauii iHTep-
cTuuito. Yepes 4 TWKHI Nicns BKAOYEHHS OO Xap4o-
BOrO pauioHy TBapWH KOMMJIEKCY Xap4yoBuX 400aBOK,
Yy BCIX NaHKax KPOBOHOCHOrO MIKPOLMPKYNATOPHOIO
pycna cnocrepiranuce siBMLla HegoKpis'a. Ak B apTe-
pionax, Tak i B 0GMiHHUX MiKpoCyaAMHaX AOCUTb YacTo
BiA3Havanocb HabyxaHHs enpgoTeniounTiB. [lpoBe-
OEHHS MOPOMETPUYHUX OOCHIMKEHb CBIAYUTL MPo
nornubneHHs NpoLEeciB, WO ManuM Micue B nonepe-
OHIN ekcnepuMeHTanbHin rpyni. Tak, B gocnigxysa-
HUX BigAinax crim3oBoi 060MOHKM CMUHKM S13UKa Npo-
OOBXYBanoch 30iMblUeHHsT LWiNbHOCTI KPOBOHOCHUX
MikpocyauH. [liameTp KpPOBOHOCHNX MIiKPOCYAMH B YCiX
[ocnigpKyBaHUX Bigginax cnm3oBoi 000MOHKN CMIMHKK
A31Ka HE3HAYHO 36iMbLUMBCS.

BucHoeku. Pesynsrat MOpgOMeTpUYHMUX JoChi-
OXeHb CBigYaTh, WO BBEAEHHS B paLlioH KOMMMEKCy
xap4yoBux [o6aBoK Npu3BoaAnNTb A0 3BiMNbLUEHHS Kinb-
KOCTi KPOBOHOCHMX MIKpOCYOMH Y BCiX Bigginax cnu-
30BOI ODONMOHKM S13MKa Ta HE3HaA4YyHOro 30iNnbLUEHHS
JdiameTpa BCiX NaHOK KPOBOHOCHOIO MiKpOLMPKYsi-
TopHoro pycna. OnuncaHi 3MmiHM MaloTb NPOrpecyynin
XapakTtep i cTalTb 6inbl 04eBUAHMMM A0 KiHUS eKc-
NepUMEHTarnbLHOro TEPMIHY.

Knto4yoBi cnoBa: a3uk, cnn3oBa o60oHKa, Kpo-
BOHOCHE MiKPOLIMPKYNATOPHE pycro, Xxap4oBi Jobas-
KW.

3B’A30K po6OTM 3 HAayKOBUMM MpoOrpamMamu,
nnaHamu, Temamu. [locnigkeHHs NpoBeaeHo B pam-
Kax BUWKOHaHHA iHiuiaTuBHO-nowykoBoi HAP «3ako-
HOMIpHOCTI MopcporeHesy opraHiB, TKaHWUH Ta CyaWH-
HO-HepBOBUX YTBOPIB y HOPMI, NpW nartonorii Ta nig
BMIMBOM 30BHILLHIX YMHHKMKIBY. Ne gepx. peecTpauii
0118U004457

Betyn. CTPYKTYpHi 3MiHW, WO BWHUKaKOTbL B
CNun3oBi 060MNOHLUI A3MKa nig BAAMBOM Pi3HUX €K30-
FEHHUX YMHHWKIB JOCTaTHBbO I'PYHTOBHO BUCBITMEHI B
cy4dacHux HaykoBux pobotax [1, 2]. [poBegeHi gocni-
[DKEHHS cBigvaTb, WO NaToNorivHi 3MiHW, AKi cnocTe-
piraloTbCsi B CNM30BIA 0OOMNOHL A31Ka, B OINbLIOCTI
BMNagkKis, BiAbyBaloTbCs Npu BesnocepefHbLOMY KOH-
TaKTi OCTaHHbOI 3 MATOreHHUM YnHHUKOM [3, 4, 5]. B
TOW Xe Yac, HEMOXIMBO BUKNIOYMUTU TOM (pakT, Lo no-
LUKOKEHHS CNM30BOi ODONOHKM MOXe BigbyBaTuCh
onocepeakoBaHo, BHACMIAOK MOPYLUEHHA TPOMidHMX
npoLeciB, BUKNMKAHUX po3nagamu MiKpouupKynauii
Ta iHepBauii [6]. OcTaHHE OOYMOBIIOE AOLINBbHICTb
NPULINbHOrO BUBYEHHSI 0COGNMBOCTEN MOPXOGYHK-
LiioHanbHOro CTaHy KPOBOHOCHOIO MIKPOLMPKYNSITOp-
HOro pycna crnu3oBoi 0B0NOHKM A3MKa 3a yMOB BNAu-
BY Ha Hel Pi3HUX eK30reHHUX hakTopiB.

MeTta poGoTU: BMBYMTU B E€KCNEPUMMEHTI OCO-
GNMBOCTI KPOBOHOCHOTO MIKPOLMPKYNATOPHOMO pycna
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CnNn30Boi 060SOHKKM A3MKa Binux LWypiB Npu BBEOEH-
Hi B pauioH KOMMeKcy xapyoBux O00aBOK (HiTpUT
HaTpito, rmytamaT HaTpito Ta lNoHco 4R) B AvHaMmiui
BMPOAOBX 4 TUXHIB.

Marepian Ta metoau pocnimkeHHA. [ocni-
[PKEHHS BUKOHAHO Ha 30 Ge3nopogHux Ginux wwypax
obox cTtaten, macoto 204+0,67 r. Bci gocnimkeHHsA
npoBeaeHi 3rigHO 3 npaBunamMn ryMaHHoOro CtaBneH-
HSA OO0 TBApWH Yy BiANOBIAHOCTI 3 BUMOramm TOKINCbKOI
Aeknapadii BcecBiTHbOI MeanyHOI acouiadii i 3a 3a-
ranbHYMM €TUYHUMU MpUHUMNamMmn pobiT 3 ekcnepu-
MEHTanbHMMK TBapuHamu, WO cxBaneHi [lepwunm
HauioHanbHMM KOHrpecoM 3 GioeTuku [7, 8]. TBapuH
Byno posnogineHo Ha Tpu rpynu (no 10 TBapuH B KOX-
Hin). TBapuHM nepLloi rpynu (iHTaKTHI) OTpuMyBanu
CTaHOapTU30BaHWA KOPM, TBapWUHW APYroi i TPpeTbol
(excnepuMeHTanbHKX) rpyn oTPUMyBanu B LOMOBHE-
HHSA 0O CTaHOApTM30BaHOro paLioHy KOMMIEKC Xap-
4YoBUX J0BABOK — HITPUT HaTPIlo, yTamar HaTpito Ta
lMoHco 4R Bnpogoex 1 Ta 4 TWXHIB BigMNOBIAHO.

Micna eBTaHasii WNAXOM BBEOEHHS TBapuvH B
rMuOOoKUA  TIOMEHTaNoBUA Hapko3 (3 po3paxyHKy
200 mr/kr macu Tina) NpoBOAUNOCH BUITYYEHHS A3U-
Ka, doparMeHTn sKoro dpikCyBanucb BNpogoBX 400K
B HevTpansHomy 10% dopmaniHi Ta B 2,5% po3uuHi
rmoTapoBoro anegerigy. 3 marepiany, ikcoBaHoro B
dopmarniHi, BUroTOBNSAMNW TiCTONOrYHI NpenapaTtn 3a
TpaguLIiNHOK METOAMKO i3 3abapBNEeHHAM OCTaHHIX
remMaTokcumniHoM i eosuHom [9, 10, 11]. ®parmeHTw,
dikcoBaHi B rmOTapoBoMy anbAerifi, nicna 3HeBoa-
HEeHHs1 B crnvpTax i aueToHi 3anueanu B ENMOH-812 3
noganbLlUMM BUFOTOBIEHHAM HaMiBTOHKUX 3pi3iB, siKi
3abapentoBany METUNEHOBUM CUHIM Ta NOMNIXPOMHUM
metogom [11].

BuByeHHA MikponpenapatiB Ta MOpOMETPUYHI
OOCNIMKEHHS1 NPOBOAMIMCH 3@ AOMOMOrOK MiKPOCKO-
ny Olimpus BX41 3 undcposo MikpodoToHacaakow
Ta NakeTom JoAaHUX NiLEH3INHNX Nporpam.

Pesynbratn pocnigkeHHsi Ta iX ob6roBopeH-
HA. BvBYEHHS KPOBOHOCHOIO MiKpOLMPKYNATOPHOIO
pycna crv3oBoi ODOMOHKM Si3MKa iHTaKTHWUX TBapWH
[o03Bonsie 3p0buTM BMCHOBOK MPO BiACYTHICTb NPUH-
LMNOBUX SKICHUX BiAMIHHOCTEN B MOro CTpykTypi. Mpu
LboMy, npoBedeHi MOPEOMETPUYHI  AOCHILXKEHHA
cBigYaTb NPO MOMITHI KiNbKiCHi BIAMIHHOCTI B CTpPYK-
TYPHI opraHizauii KPOBOHOCHOIO MiKPOLMPKYNATOP-
HOro pycrna crnv3oBoi 060NoHKM BepXiBKK, Tina i npu-
KOpEeHEBUX BiaainiB a3uka.

Tak, HaNMeHLLY LWiNbHICTb KPOBOHOCHI MiKpO-
CyAWHN Manu B AindHUi BepxiBKM, Oe Ha 4acTky
ocTaHHix npunagano 4,4+1,0 % o6’emy. binbw rycrta
CiTKa KPOBOHOCHMX MIKPOCYAMH po3TalloBaHa B Ai-
NAHUI Tina s3uKa, ge BianoBiAHUMA MOKa3HUK CTaHO-
BuB 7,4+0,81 %. Hanbinbla KinbKiCTb KPOBOHOCHUX
MiKpOCYAMH Mana Micue y BnacHii nnacTuHLi crnmso-
BOI 060MOHKM NpukopeHeBux Biaainis — 24,8+0,83 %.

Haibinbwunn pgiametp apTepionn manu B CrM30BIN
00onoHUi NpuKopeHeBMX BigAinie, Ae BiANOBIOHUN
nokasHuk cknas16,4+0,41 mkm. [elio meHLle 3Ha-
YEHHS1 3a3HaYeHUM MNOKa3HMK CTAHOBUB B AiNnsiHU
Tina — 15,4+0,83 MKM, HalMeHLLi 3HA4YEeHHA cnocTe-
pirannucb B LOiNSHUi BepxiBkM, O€ OaHUA MOKa3HUK
cknas 14,7+0,66 mkm. CepegHin giameTp kaninspis
CNN30BOi 0OONOHKN NPUKOPEHEBUX BiOAiNiB CTAaHOBUB
11,94£0,66 MKM, B AinsaHui Tina a3vka — 10,7+£1,1 MKm,
B AiNSHUi BepXiBKWM OOCMiAKYBaHWA NOKa3HUK CKNaBs
7,2+0,39 Mkm. Hanmbinbwwui pgiametp BeHyn —
14,6+1,5 MKM MaB MicLe B Cnu3oBin 00OMNOHLI Tina
A3MKa, AeLlO MeHLi 3Ha4YeHHs cnocTepiranucb B Npu-
KopeHeBux Bigainax — 13,5+1,19 Mkm, B gingaHui Bep-
XiBKM BignoBiAHWUA NOKa3HUK MaB HalMeHLLUEe 3Ha4YeH-
Hs i cknaB 12,6+1,82 mkm.

Micna pogaBaHHSA B CTaHA4ApTU30BaHWUA paLioH
nabopaTtopHUX TBApWUH KOMIMIEKCY XapyoBux Ooba-
BOK BMNPOOOBX OAHOrO TWXKHS Y BRAcHin nnacTuHLUi
CNN30BOi 0DONOHKN BU3HA4Yanocb HepiBHOMIpHE Kpo-
BOHaMOBHEHHS MIKPOCYAMH, WO MPOSIBASNOCH Chyc-
TOLLUEHHSIM apTepion i NOBHOKPIB’'AM OKPEMWX BEHYI.
[locuTb 4acTto B MepmBaCKynsipHUX MpocTopax Cho-
CcTepiranochb siBMLLE NiABULLIEHOT rigpaTauii iHTepcTu-
Lito.

MpoBeaeHi MopomeTpuyHi gocnigKeHHs CBiO-
yaTb, WO B ONMWCYBaHIN rpyni TBApuH Mano micue ge-
sKe 36inbLIEHHS LWiNbHOCTI MIKPOCYOUH B YCiX Biagi-
nax. B ginsHui BepxiBkM BiAHOCHA LWUiMbHICTb MiKPOCY-
OuvH cknana 5,412,111 %. B gingaxui Tina BignosiaHWN
nokasHuk ctaHoBuB 8,2+0,45%. HanbinbLua KinbKicTb
MIKPOCYAMH, SIK | B iHTaKTHI rpyni, cnocTepiranack B
npukopeHeBux Bigainax i cknana 25,4+0,99 %.

Takox BM3Ha4anocb NomipHe 36inblUeHHs Adia-
METPY BCIX JlaHOK MiKpOLMPKYNATOPHOrO KpPOBO-
HocHoro pycrna. CepefgHin giameTp apTepion B cnu-
30Bill OOOMOHUI MPUKOPEHEBUX BIiOAINIB CTaHOBUB
17,1£0,49 mkm, B ainganui Tina — 15,910,22 Mkm,
B OiNSHUi BepxiBKM [OCMiAKyBaHUA MNOKa3HWK OyB
HanmeHwum — 15,1£0,56 mkm. [JiameTp kaningapis B
Cnn3oBin 00OOMOHLI MNpPUKOPEHEBUX BIAAINIB Cknas
12,2+0,13 MkMm, B AinaHui Tina a3mka — 11,2+0,33 MKMm,
i, BigNoBigHO, B AinsHUi BepxiBkn — 7,4+0,27 MKM.
BeHynu Hanbinblwmi giametp manu B crm3osin 06o-
NoHui Tina sa3unka, a came 15,310,19 Mkm, B NpuKo-
peHeBMX BigAinax aHanoriyHMMm MnokasHWK CTaHOBUB
13,9+0,28 mMkm, B ginsHui Bepxiskn — 12,94£0,49 MKM.

Yepes 4 TXKHI Nicns BBEAEHHSA B Xap4yoBUIA paLli-
OH TBapWH KOMMMEKCY Xapy4oBuX A00aBOK NpakTUYHO
B YCiX laHKaxX KPOBOHOCHOIO MiKpPOLUMPKYNATOPHOIO
pycna crnocTepiranoch siBULLIE Marokpis'a. B gesikux
apTepionax BenuKoro fgiameTpy BM3Hayanocb Mo-
TOBLUEHHS CYAWMHHOI CTiHKW1, NMEPEBaXXHO 3a paxyHOK
cepeHboro wapy obornoHku. Ak B apTepionax, Tak i
B OOMiHHMX MIKpOCYyAMHaxX OOCUTb YacTO BUSIBMSBCSH
Habpsk engoTeniouuTis (puc. 1).
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Puc. 1 — Bynosa cnn3oBoi 060mnoHku a3mka 6inux wypis
(OopaTkoBe BBEEHHS B paLioH KOMMMEKCY XapyoBuX
nobaBok BNpofoBx 4 TWxHiB). 3abapBneHHa remaTtok-

cuniHoMm i eosanHoM. 006.40%, ok. 10*

lMpumimku: 1 — wunysaTui wap 6araToLwapoBOro NIOCKo-
ro enitenito; 2 — 6a3anbHuin Wap 6araTtoLapoBoro NAocKo-
ro enitenito; 3 — AinNsiHKM NponidepaTnBHOI akTUBHOCTI 6a-
3anbHOro enitenito; 4 — cnony4yHa TKaHWHa BRacHoil nnac-
TUHKU CN30BOI 0BOMOHKW; 5 — KPOBOHOCHI MiKpOCYAMHM 3
SIBMLLAMM CMyCTOLLEHHS | HAbpsAKy eHaoTeniounTiB

MpoBeaeHHss MOPOMETPUYHUX  AOCHIAXKEHD
CBiOYMTb NPO NOrMmubeHHs NPOLECIB, WO Manu Mic-
Le B MonepeaHix ekcnepMMeHTarnbHuX rpynax. Tak, B
JocnigpkyBaHuX Bigainax cnu3oBoi 060MOHKU CIMHKU
s13MKa NPOAOBXYBANOCh 30iNbLUEHHS LWiNbHOCTI Kpo-
BOHOCHUX MIKPOCYAWH, BiAHOCHA LWiMbHICTb SKWUX CTa-
HoBuna 5,8+0,25 % B AiNgAHLi KiHYMKa A3uKa, B Cnu-
30Bilt 060MOHL TiNa sA3MKa 3a3HadYeHu NokasHMK OyB
8,61£0,38 % i, sk i paHiwe, MakcumarnbHe 3HaYeHHS
[ocnigpKyBaHOrO MOKa3HWKa Mano Micle B npukope-
HeBux Bigainax — 25,7+0,37 %.

HiameTp KPOBOHOCHWUX MIKpOCYAMH B YCiX JOcChi-
O>KyBaHUX Bigainax cnu3oBoi 060MOHKU CIIMHKK s131Ka
He3HayHO 36inbwmBcs. CepeaHin giameTp aptepion
B NpukopeHeBux Bigainax craHoBmB 17,2+0,16 MKMm,
B AinsHUi Tina — 16,4+0,23 MKM, B OiNsHUi BepxiB-
KN A3uKa, SK i paHiwe, 6yB HaMMeEHWMM i cknaB
15,31£0,12 MKMm.

HiameTp kaninapis y crnv3osin 060MoHLUi Npuko-
peHeBMX Bigainis ctaHoemB 12,4+0,05 MKkMm, B AiNsiH-
ui Tina asmka — 11,44+0,13 MKM, B OinsHUi BepXiBKK
BianosigHo 7,5+£0,01 mkmM. Hanbinblwmn cepenHin gia-
METpP BEHO3HMX MIKPOCYAWH MaB MicLie Y Crn30Bil 060-
noHui Tina a3uka — 15,6+£0,20 MKM, Yy NpUKOpEHEBUX
BigAinax aHanoriyHuim nokasHuk 6ys 4,5+0,45 mkm, B
obnacrti Bepxiskn — 13,21+0,10 mMkm.

ExcnepuMeHTanbHa meauuuHa i mopdonorisa

MiKpoUMPKYNATOPHE PYyCno CKNagaeTbCAa 3 CiTKU
KPOBOHOCHWUX CYAMH, SKi BigNOBiOalTb 3@ XUBIEHHS
TK@HWH | BMBEOEHHS LWKIANUBMX MPOAYKTIB OOMIHY,
a TaKOoX perynoTb MiCUEeBi iIMYHHI Ta reMocTaTUYHI
peakuii [12]. Bigomo, Wo BNNUB LWKIANNBUX YUHHUKIB
Ta Xap4yoBux f06aBOK NPM3BOAUTL A0 3MiH B M’SKMX
TKaHMHaX POTOBO| MOPOXHUHU Ta BUPaXKEHOI MaKpo-
cyavHHOI ancdyHkuii [13, 14]. 3a pesynsratamu Ha-
LWKMX [JOChifpKeHb, MOXHa CTBEpPOKYBaTW, WO Mpu
BBEEHHI B paLlioOH KOMMJIEKCY Xap4yoBux [o6aBokK (Hi-
TpUT HaTpito, rmyTamart Hatpito Ta lNMoHco 4R), cnocre-
piraloTbCs 3HaYHI 3MiHU MIKPOLIMPKYNATOPHOro pycna
CNun3oBOi 0DOMNOHKM A3nka. B goctynhin niteparypi
€ MNOBIJOMIEHHSA NPO OOCHIMKEHHA BMMWBY Pi3HMX
dakTopiB Ha CyaAVMHMW BErnMKoro kanibpy Ta po3BuTOK
B HMX eHaoTenianbHOi ANCHYHKUIT 3 NOOANHOKMMM
aocnigkeHHaMn MmikpocyauH [15, 16]. Hackinbku Ham
BiJOMO, Lie neplua cTaTtTd, B SKil npeacTaBneHo go-
CNnifXeHHs MOPGOMETPUYHUX MOKa3HMKIB OynoBu
KPOBOHOCHOTO MiKPOLIMPKYIIATOPHOIO pycna Crn3oBoi
0BOMNOHKK A3KKa 3a yMOB KOMBIHOBaHOIo BNAMBY Xap-
yoBuMx o06aBoK. A y 3B’sI3Ky 3 F€TEPOreHHiCTO eHao-
Tenito B opraHax Ta pisHMM MEXaHi3MOM i Yacom BMnu-
BY NOMOTaHTIB [17] HE MOXHa CMiBCTABUTN OTPUMAHI
JaHi Ta BCTaHOBUTM YiTKi acouialLlil.

BucHoBKku

1. Tllpu BBeAEHHI 4O CTaHAAPTHOrO Xap4yoBOro

pauioHy nabopaTopHMX TBapWH KOMMIEK-
Cy Xap4yoBux J00aBOK MPOTArOM 4 TUXHIB, y
KPOBOHOCHMX MIKpOCyAMHaxX Crm3osoi o0bo-
MIOHKM A3MKa MaloTb MiCcLe po3ragu KpoBo-
00iry, Lo NPoSABNATLCS NEPEBAXHO ABMLLA-
MKW HeOdoKpiB'a. B apTepionax cnocrepiraeTb-
Cs1 NOTOBLLIEHHS CYAMHHOI CTiHKMW.
2. BBegeHHs B pauioH nabopaTopHUX TBapWH
KOMMSEKCY Xap4yoBux 000aBOK MPU3BOAUTb
00 36iNbLUEHHS KINbKOCTI KPOBOHOCHUX Mi-
KPOCYAMH Y BCiX Bigdinax cnm3oBoi 060M0oHKK
sA3MKa Ta He3Ha4yHoro 30inbLUeHHs adiameTpa
BCiX JTAaHOK KPOBOHOCHOIO pycna.
3. OnwucaHi 3MiHM MatoTb NPOrpecyYmin Xapak-
Tep i cTalTb Binbll O4eBUOHUMM A0 KiHUSA
€KCNepuMEHTarbHOro TEPMIHY.
lMepcnekTBM nopanblnx AocnigkeHb. Ha-
Aani nnaHyeTbCcAa getanbHe BUBYEHHS 0cobnmBocTemn
KIITUHHOIO CKnagy Crm3oBoi 0OOMNOHKM A3MKa nicns
BBEEHHS B pauioH nabopaTopHMUX TBapUH KOMMMEK-
Cy xap4oBux 06aBOK i3 3aCTOCYBaHHAM iMYHOTICTOXi-
MiYHMX METOAIB JOCNIIKEHHS.
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Peculiarities of the Structure of the Blood Microcirculatory Bed

of the Tongue Mucosa under the Simulated Combined Effect

of Food Additives in the Experiment

Koka V. M., Starchenko I. I., Royko N. V., Fylenko B. M., Proskurnya S. A.

Abstract. The purpose of the study was the experimental study of the progressing morphological

peculiarities of the blood microcirculatory bed of the tongue back mucosa of the albino rats who consumed
food additives (monosodium glutamate, sodium nitrite, Ponceau 4R), supplemented to their ration, during 4
weeks.

Materials and methods. The experiment involved 30 outbred albino rats of both gender, weighted

204+0.67 g. All studies were conducted in accordance with the norms of bioethics and ethical principles of
work with experimental animals. Experimental animals consumed the combination of food additives, namely,
monosodium glutamate, Ponceau 4R and sodium nitrate, supplemented to their ration, during 1 and 4 weeks.
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Conventional paraffin and semi-thin sections were made from the tongue preparations and studied using the
light microscope.

Results and discussion. It has been established that the consumption of the complex of food additives,
supplemented to the daily ration of the laboratory animals during 1 week caused a desolation of arterioles and
plethora of veins in the lamina propria of the mucous membrane of the back of the tongue. The phenomena
of increased hydration of the interstitium were quite often observed in the perivascular spaces. Following the
4 weeks of the consumption of the supplemented food additives all sections of the blood microcirculatory bed
showed the phenomena of anemia. Swelling of the endothelial cells was often observed in both arterioles and
exchange microvessels. Conducting morphometric studies indicates the deepening of the processes that took
place in the previous experimental group. Thus, in the studied parts of the mucous membrane of the back of
the tongue the increase of the density of blood microvessels continued. The diameter of blood microvessels in
all studied sections of the mucous membrane of the back of the tongue increased slightly. This is the first article
which investigates the morphometric parameters of the blood microcirculatory tract structure of the tongue
mucous membrane under the combined effects of food additives.

Conclusion. The findings of the morphometric studies show that consumption of the complex of food
additives, supplemented to the ration, leads to an increase in the number of blood vessels in all parts of
the mucous membrane of the tongue and a slight enlargement of the diameter of all sections of the blood
microcirculatory bed. The described changes are progressive and become more obvious by the end of the
experimental period.

Keywords: tongue, mucous membrane, blood microcirculatory bed, food additives.
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®ETAJIbHA TONMOrPAQ®IA WWKIPHUX HEPBIB
rOMiIKOBOI ATAHKN

BykoBUHCbLKWUI AepXXaBHUA MegUYHUN YHiBepcuTeT, M. YepHiBui, YkpaiHa

Mema docnidxeHHs: 3'sicyBaTu Tonorpado-aHa-
TOMIiYHI B3aEMOBIOHOLUEHHS LUKIPHUX HEPBIB FrOMIfKM
y nnogis nNoanHn 4-6 micsauis.

Mamepian ma memodu. [ocnioxeHHs npoBeae-
HO Ha 27 npenapaTtax nnogis nognHn 81,0-230,0 mm
TiM’ sitHO-KynpukoBoi goBxuHu (TKI). 3a gonomoroto
METOAiB MaKPOMIKPOCKOMIYHOrO npenapyBaHHsA Ta
MopdomeTpir.

Pesynsmamu ma sucHosku. Y 6inbLiocTi gocni-
[KEHUX NnoaiB CcrnocTepiraBcsi KNnacu4Hui BapiaHT
iHHepBaUii LIKipn rominkoBOi OiNsHKKU, K crpaea, Tak
i 3niga. B iHWMX nnogiB BUABNEHO BapiabenbHiCTb
KifIbKOCTi Ta OOBXWHW LUKIPHUX HEpBIiB rOMIfNKoBOI Ai-
nsHkM. Hambinbw uikaBumu Oynv aHaToMiYvHi Bapi-
aHTW iHHepBaUil LWKipK romMinkoBoi AiNSHKM y nnogis
90,0, 158,0, 182,0i 190,0 MM TiM’AHO-KYNPUKOBOT J0-
BXWHMW.

Y nnogie 90,0 mm Ta 158,0 MM TiM’'THO-KYNPMKOBOT
OOBXWHM, iHHEepBaUito LWKipU nepegHbo-BEPXHbLOI MO-
BEPXHi rOMiNKM 3abe3nevyBanu ABi LUKIpHi FiNku Big
BEMKOrOMIfIKOBOro HepBa.

Y nnoga 190,0 MM TiM’AHO-KYNPUKOBOT AOBXMHU
BiYHWIA WKIPHUIA HEPB NUTKN He BpaB yyacTb B yTBO-
PEHHi NMUTKOBOINO HEepBa, AiNisiHKa Woro iHHepBauii
obmexunacs npokcuMManbHMMW [BOMaA TpeTuHamu
rominku. IHHepBaujto GiYHOro kpato ctonu Ta OiYHOI
KICTOYKM Y TakoMy BuUnazgky 3abeanevyBaB nviie npu-
CepefHif LWKIpHUI HepPB NUTKX BiJ BEMNUKOrOMIfNKOBO-
ro Hepea.

Y nnoga 182,0 MM TiM’SHO-KYMpPUKOBOI AOBXM-
HWU npucepeaHi LUKIpHI FifKKM romMinkn npegcraBneHi
OOVHOYHMM CaMOCTIHMM HEPBOBWUM CTOBOYpOM, Bif
SIKOro Mif, PisHUMKM KyTamMu BiAXOAUMNN KOPOTKI YyTNuBi
MifKun.

HocnigpxkeHHs BapiaHTiB iHHepBauii LWKipy romin-
KOBOI AiNsiHKM Yy NIIOAIB JIIOOUHU 3 MaKpOCKOMIYHOI
TOYKM 30pY Y CyYaCHi aHaTOMIT BBaXKaETbCH aKkTyarb-
HAM Ta nepcrnekTMBHMM. HeobXigHiCTb 3’sicyBaHHSA
Tonorpado-aHaTOMiYHMX ocobnmBocTen iHHepBadii
LUKIpWM FOMINKOBOI AiNAHKM Yy NAOAIB NIOANHN Pi3HOrO
BiKy 3yMOBMEHa NOLUYKOM LUNAXiB 3anobiraHHa ATpo-
FEHHOrO MOLUKOPKEHHS LUKIDHUX HEPBIB rOMISIKKU Npu
BWKOHAHHI XipypriMyHMX Ta aHeCTe3ionoriYHnX MaHiny-
NAUin Ha CTPYKTypax Ui€el AiNsHKA, OCKiNbKWU BCTAHOB-
NEeHHSA aHaTOMIYHOT MIHMBOCTI LLKIPHNX HEPBIB i FifoK
[osBonsie nigibpatu onTumansHy TakTUKy onepaTus-
HOro BTpy4YaHHsA. Y nitepaTypi 3ycTpivaloTbes dpar-

MEeHTapHi gaHi npo eranbHy Tonorpadito LWKIpHMX
HepBIiB rOMIMNKOBOI OiMNsHKW.

Knro4yoBi cnoBa: LWKipHi HepBu, rominkosa Ai-
NsAHKa, aHaTOMIYHa MIHNUBICTb, NNia.

38’30k po6OTM 3 HayKOBMMW NporpamMamm,
nnaHamm, temamu. [ocnigxXeHHa € parmeHTom
NIaHOBOI KOMMIIEKCHOI Temu kadegpwu ricTonorii,
uutonorii Ta embpionorii (3aB. — g.med.H., npod.
O. B. Uurukano) bykoBuHCBEKOro gepaBHOro meamy-
HOro yHiBepcuteTy «3akOHOMIPHOCTI MopdoreHesy
Ta CTPYKTYpPHO-DYHKUIOHamNbHIi 0COBNMBOCTI TKaHWH i
opraHiB B OHTOreHesi niogunHuy», Ne gepxaBHOi pee-
ctpauii 0116U002938.

Beryn. lNowwupeHicTe opTonegnMyHOi naTtonorii
BMMarae MnoCTINHOIMO YAOCKOHANeHHs onepaTtuBHUX
MeTofiB nikyBaHHA. Ha cborogHi npw XipypriyHmx
BTPYYaHHSX Y MEXaxX romisikoBoi AiNsiHKA BUKOPUCTO-
BYIOTb MepeaHbOo-0ivYHMI, NepeaHin, nepegHbo-npu-
cepefHin, a TakoX 3adHiv i 3aAHbO-6iYHMI JoCTynw.
YCi ui gocTtynn € gocuTb TpPaBMaTUYHUMKN Ta MOXYTb
CTaTh MPUYMHOK ATPOTEHHOIO NOLLKOAXEHHS LLKIPHMX
HepBiB rominku [1].

OgpHiero 3 HaMbiNbLL YacTyMX NaToNorin y AinsHui
roMinku, Wwo noTpebye onepaTtuBHOIO BTPYYaHHS, €
Herponaris 3awemneHHs (KomnapTaMmeHT-CUHAPOM),
siIka BMHMKAE B pesynbraTti MEeXaHiYHOr0 CTUCHEHHS
HepBa B MicCli, A€ OCTaHHin npoHu3ye dacuito. Xi-
pypriyHa OEeKOMNPECis MeXaHIYHOro 3alleMIieHHs 3a-
3BMyav 3abesneyye nonerweHHsa 6onto Ta napecTesii
[2-3]. J.M. Broderick et al. [1] onucytoTb gekinbka Tu-
niB XipypriyHoi gekomnpecii: BigkpuTa gacuioTomis,
nigLwkKipHa dacLioTomist Yepes oguH po3pis, yepes no-
OBIVHWIM po3pi3, abo Kinbka HeBenuKnx po3spisie, a Ta-
KOX hacuioTOMist 3 YaCTKOBOI hacuieKToMieto. YCi i
npouedypv BUMaratTb Big Xipypra 4iTKoro po3yMiHHs
Tonorpacdo-aHaTOMiYHMX 0COBNMBOCTEN OnepauinHol
OiNsHKKY, Wo6 3MEeHWWTU puUsMK nicnsionepainHnx
YCKNagHEeHb.

OnepaTtuBHi BTPyYaHHA Yy TOMIMKOBIN AinsHUI
MOXYTb OyTK He nuLle NikyBanbHUMW, ane i ecteTny-
HUMW. PEKOHCTPYKLiS rominok nokasaHa nauieHTam
i3 ypOOXKEHMMM Bagamu, HECMMETPUYHICTIO, Npu ge-
dekTax nicns TpaBMy Yn xBopobu [4].

HwxHs kiHUiBKa € mxepenom hacuianbHO-LUKip-
HUX KNanTiB sk ANs BiAHOBNEHHA MicLIeBUX OedeKTIB,
Tak i Ans TpaHcnnaHTauil Ha iHwy ainaHky. LWkipHo-
dacuianbHMn  KnanoTb  NpeacTaBneHun  LWKIPHUM
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HEepBOM, BENWKOK MiALUKIPHOK BEHOK OTOYYHYUMU
X cyanHamu, dacuieto roMinku, AinsaHKo NigWKipHOT
KNiTKOBUHM Ta LWKipyn. BukopucTtaHHsa nogibHux me-
Toauk notpebye po3wmpeHHs 6a3oBMX aHaATOMIYHUX
3HaHb NPO POsib KOXHOI aHaTOMIYHOI CTPYKTypH, 30-
Kpema npo TonorpadiyHi 0COBNMBOCTI LKIPHUX He-
pBiB, WO 3abe3neyyloTb YyTNMBY iHHEPBALi0 OaHOi
[iNsiHKK, Ta IXHI0 aHaTOMIYHY MIHNMBICTb [5-6].

MoLWKOOKEHHS LUKIDHUX HEpPBIB FOMIMKN MOXe
BMHUKATW y pes3ynbraTi perioHanbHOI abo micueBoi
aHecTesii. KinbkicTb ycknagHeHb, MOB’A3aHMX i3 Mno-
LUKOKEHHAM HEPBOBUX CTPYKTYpP rONKoK, CTAHOBUTL
0,019-1,9% [7-8].

YnbTpa3ssykoBe AocnimpkeHHs (Y3[) yacto Buko-
PUCTOBYETLCA ANA OUiHKM CTaHy nepudepnyHmx He-
pBiB HWXHbBOI KiHLIBKM Yepes MNeBHi nepesarn nepea
MarHiTHO-pe3oHaHcHo Tomorpadieto (MPT) [9-10].
HaloueBugHilLMMmM nepesaramm ynsTpa3ByKOBUX TEX-
HOMOriN € po3difbHa 30aTHICTb M’SIKUX TKaHWH, Nop-
TaTUBHICTb, BiACYTHICTb apTedakTy MarHiTHoi cnpui-
HATAMBOCTI Ta MOXNUBICTb Bidyanisauii y nauieHTiB,
AKi He MoxyTb npontu MPT [11-12]. [NornmbneHHs
3HaHb OO0 aHaTOMIYHMX OCOBNMBOCTEN LUKIPHUX
HepBIB, sIKi MOXYTb 3a3HaTW MOLUKOMKEHHS nig yac
XipypriYHMX BTpy4aHb, @ TaKOX CTBOPEHHSA NpOeEKL,in-
HUX aHaTOMIYHUX OPIEHTUPIB, AOMOMOXYTb YHUKHYTU
SATPOreHHUX YpaXKeHb.

[na BMKOHaHHA NiKyBanbHO-4iarHOCTUYHUX Ma-
HINynaUiA, a Takox onepaTtMBHUX BTPYYaHb Yy Mexax
roMinKoBOi AiNsAHKN HeobxiaHi TOYHI BigOMOCTi Loao
NPOEKLiIMHO-CUHTOMIYHNX B3AEMOBIAHOLLEHb LUKIPHUX
HepBiB y NNoAiB NOANHU Pi3HUX BIKOBUX rpyn.

MeTa pocnigxeHHs: 3’acyBaTtu Tonorpado-aHa-
TOMiYHi B3aEMOBIQHOLLUEHHS LUKIPHUX HEPBIB rOMINKN Y
nnopiB noanHn 4-6 micauis.

MaTtepian i MeToaun. [locnigxeHHs npoBegeHo
Ha 27 npenapatax nnogis noanHu 81,0-230,0 mm
TiM’aHO-KynpukoBoi goexuHn (TKO) 3a gonomoroto
METOAiB MaKpPOMIKPOCKOMIYHOrO npenapyBaHHA Ta
MopcomeTpir.

Po6ota Gyna npoBegeHa BignoBigHO 4O BUMOT
«IHCTpyKUil NpO NpOBeAEHHS CYAOBO-MEANYHOI eKC-
neptnsm» (Hakasd MO3 Ykpainn Ne6 Big 17.01.1995),
BiAMNOBIAHO 4O BUMOT i HOPM, TUNOBUM NOSTOXKEHHSM 3
nutaHb eTnkn MO3 Ykpainm Ne 690 Big 23.09.2009 p.,
«Mopsigky Buny4YeHHs GionoriyHMX 06’eKTiB Big Mno-
Mepnux, Tina aK1x NignararTb Cy40BO-MEOWNYHIN eKc-
nepTu13i i NaTonoroaHaToMiYHOMY AOCTiAXEHHIO, ANsi
HayKoBMXx Linen» (2018).

Pe3ynbratn pgocnigxeHHAa. YytnuBy iHHepBa-
Lit0o nepeaHbOi MOBEPXHi FOMINKOBOI OiNsHKN 3abes-
neyyloTb 3arafnbHUN MaroroMinkoBUMN HepB Ta nia-
LWKIPHAYA HepB Big CTErHOBOrO HepBa, 3afHbOI Mo-
BEPXHi — MiALWKipHWIA HEpB Big CTErHOBOro Hepea, a
TaKOX NpUCEPEnHIN LKIPHUIA HEPB NIUTKWU Bif BENWNKO-
rOMifIKOBOro HepBa Ta GiYHWIA LLKIPHWIA HEPB NUTKK Bif

ExcnepuMeHTanbHa meauuuHa i mopdonorisa

3aranbHOro MarioromifnikoBoro HepBa, O Y HUXKHIN
TPETUHI FOMINKM YTBOPIOKOTb NUTKOBUIA HepB. Y Binb-
LIOCTiI OOCRigKEHMUX MMOAIB crnocTepiraBcs TUNOBUIA
BapiaHT Tonorpadii 4yTnMBMX HEepBOBUX Tinok. B
OKpeMUX BuNagkax BUSABNEHO O0COBNUBOCTI iHHepBa-
LT LWKipW FOMINIKOBOI AiNSHKMN.

IHHepBaLilo LWKipKM 3a4HLOI FOMINKOBOI AiNSHKK
y nnoga 190,0 mm TK[ 3abe3snedye Gi4HUI LLKIpHWUIA
HepB INUTKW, LLO € TfKOK 3araribHOro MasnorominkoBo-
ro Hepsa. icnga ranyxeHHs y AiNsaHUi NiAKONIHHOT AMKM
Bif} 3aranibHOro MarioroMifikoBoro Hepaa, BiYHMI LLKip-
HUI HEepPB NpPSMYE Nifg roMinIkoBoto hacuieto No 3agHin
noBepxHi BiYHOT rofoBKN NIMTKOBOIO M'A3a. Y BEpXHili
TPETUHI rominkn Big GiYHOro LWKIPHOro Hepsa nig ro-
CTPUM KyTOM BiAXOAWTb OfHA rifika HacTyMHOro no-
pAaKy, a y cepefHi TpeTuHi — Tpu rinkn (puc. 1). Y
AaHoro nnoga GiYHMI LWKIpHUA HEPB NUTKW He OpaBs
y4yacTb B YTBOPEHHI JIMTKOBOrO HepBa, OifisiHKa Moro
iHHepBaUii obmexunaca npokcuManbHUMKM OBOMa
TPETUHaMM rominku. MNMpucepeaHin WKIpHUA HepPB NUT-
Ku (rinka Big BENMKOrOMINIKOBOro HepBa) CamMOCTIiHO
npsiMyBaB AOHU3Yy Ta 3abe3nevyBaB iHHepBauitlo Giy-
HOrO Kpato cTonu Ta BiYHOI KiCTOUKN.

Puc. 1 — WkipHi HepBM NiBOI 3a4HBOI FOMINIKOBOT QiNSAHKM
(3agHbO-6ivHa Npoekuisn). PoTo Makponpenaparty nnoga
190,0 mm TK[. 36. 2,3~

Mpumimeka: 1 — rinky GiYHOrO LLKIPHOrO HEPBA NUTKN

MpucepenHi LWKipHI rifnku npaBoi 3a4HbOI rOMin-
KOBOI OiNsHKN Y LibOTO XX Nfioga NnpeacTaBreHi TpboMa
OKPEMMMMW OOBIMMU HEPBOBWUMW Tifikamu, WO BigXxo-
O4Tb Big NigLWKIpHOro HepBa Ta NPAMYOTb AUCTanbHO
no npucepegHin NoBepxHi rominkM go cronu, 3abes-
nevytouu ii YyTnuBy iHHepBauito (puc. 2). lMigwkipHui
HepB NiCNA ranyXeHHsl Bi4 CTErHoBOro Hepsa, Npo-
XOAWTb MiJ LWMPOKOK hbacuieto cTerHa, NPoHNKae nig
LUKipY pa3oM i3 BEMMKO NiALLKIPHOK BEHOLO.
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Puc. 2 — LWkipHi HepBn npaBoi 3agQHbLOI FOMINKOBOI
AinsHkN (3agHbO-NpucepenHs npoekuist). PoTo Makpo-
npenapaty nnoga 190,0 mm TK. 36. 2,5

lMpumimeka: 1 — npucepeaHi LWKipHIi FifIK1 rominku

Y nnoga 182,0 mm TK[l BussBNeHo atunosuii Ba-
piaHT rany>XeHHs npucepenHix LWKIPHUX TifoK romin-
Kn Big nigwkipHoro Hepsa. lNMpucepenHi WKipHI rinku
roMinkn npeacraeneHi OQUHOYHUM CaMOCTIHUM He-
pBOBUM CTOBOYpOM, Big SIKOro nig, PisHUMKU KyTamu
BiAXOAATb KOPOTKi YyTNMBI FiNKW, LLO IHHEPBYIOTb LUKI-
py npucepeaHboi MOBEPXHi FOMINKM Ta npucepeaHbo-
ro kpato cronu (puc. 3). Y BepxHii TPETUHI FOMIfKK
npucepeaHi LUKIpHI iKW rOMINKM po3TalloBaHi Mix
LUKIPOK Ta MNiOLIKIPHOK KITITKOBMHOI, a Yy CepeaHin i
HWXHI TPETUHI 6e3nocepeaHbo Hag dpacuieto.

Puc. 3 — LkipHi HepBu niBOI nNepeaHbOi rOMINKOBOI
AinsHkn. ®oto makponpenapaty nnoga 182,0 mm TKA.
36. 2,4~

TMpumimeka: 1 — npucepeHi LWKipHi rinKn rominku

Y nnoga 90,0 mm TK[ iHHepBauito WKipn nepe-
OHbO-BEPXHBbOI MOBEPXHI rOMiNkM 3abesnevyBanu OBi
LUKIPHI FifIKM BEMMKOroMIfnkoBOro HepBa.

Y nnoga 158,0 mm TK[ Big BENUKOroMinKoBoro
HepBa 0 MOro BCTYMy Y rOMIfKOBO-NIAKOMIHHUIA Ka-
Han BigXO4MNM ABi CAMOCTIVHI LWKiIpHI FiNkn, ski nps-
MyBanu 4O BEPXHbOI TPETUHU NepenHbOi roMINIKOBOT
OinsiHkM Ta 3abesnedyBanu ii 4YyTnvBY iHHEpBaLilo.
Cnig 3a3HaunTW, WO LUKIPHI FiNKM BEMMKOrOMIfKOBO-
ro HepBa NpsiMyBanu Mig rocTpUM KyTOM, a y OiNsiH-
Ui NPUKPINAEeHHS OO LWKIpU BUSBMEHO X PO3ABOEHHSA
(puc. 4). HanpsiMOK LLUKIpHUX HEPBOBUX FiflOK, He 36i-
raeTbCs 3 HANPSIMKOM KPOBOHOCHWX CYOWH, po3TaLlo-
BaHMX Y NiAWKIPHIA KNiITKOBUHI.

Puc. 4 — WkipHi HepBW NpaBoi NepeaHbLOT FOMINKOBOT
AinaHkn. doTo makponpenapaty nnoga 158,0 mm TKL.
36. 2,5%

lMpumimeka: 1 — WKipHi rifIK1 BENMKOrOMIiSIKOBOro HepBa

O6roBopeHHs pe3ynbTaTtiB gocnigkeHHs. [lo-
crnigpkeHHa Tonorpadii LWKIipHUX HepBIiB rOMIfKOBOT
OiNsSHKW € akTyanbHMM MUTaHHAM nNpy BUOOpI onepa-
TMBHUX OOCTYNIB Ta 34INCHEHHI NiKyBanbHO-giarHoc-
TUYHUX MaHINynauin 3 METOK NONepemXeHHs X ATpo-
reHHoro nowkoaxeHHs. OgHak, y mxepenax gocTyn-
HOT niTepaTtypu geTanbHi BigOMOCTI LWOAO BapiaHTHOI
aHaToMIl LLKIpHMX HEPBIB rOMINKOBOI AiNSHKX y Nnogis
NIOAMHKU OnucaHi He Oyrnu.

OTpumaHi gaHi wopgo Tonorpado-aHaTOMIYHMX
0CcobnMBOCTEN LLKIPHUX HEPBIB TFOMINIKM 4aCTKOBO
y3romxyoTbes 3 gocrnigkeHHsamn A.C. Gascoigne et
al. [6]. Y noognHOKnX BUMNagkax HaMpPAMOK LLKIPHMX
HEepBOBUX TifIOK, MOXe He 36iraTucs 3 HanpsiMKOM
KPOBOHOCHUX CYAWH, PO3TallOBaHUX Y MiALWKipHIA
KNITKOBWHI, LLIO HEOBXiAHO BpaxoByBaTW Npu MiaroTos-
Ui WKipHO-ghacuianbHMX KnanTis.
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BpaxyBaHHs iHOMBIgyanbHOI Ta BIKOBOI aHaTOMIi
LWKIpHMX HepBIiB rOMIfku y nnogis noanHu 3abesne-
4yye He TifMbKW HayKoBY LiHHICTb OTPMMaHux pesynb-
TaTiB, ane n pauioHanbHe BUKOPUCTaHHS OTPUMAaHMUX
3HaHb Y NpakTU4HI OiANbHOCTI TpaBMaTonoris, aHec-
Tesionorie Ta Xipypris.

BucHoBKKU. Y nnogis 4-6 micsauiB BCTaHOBNEHO
BapiabenbHICTb KiNbKOCTI Ta AOBXMHU TifOK MNigLwKip-
HOro HepBa, o 3abe3nevyoTb iIHHEPBALLO LLKipWU ro-
MiNKOBOI OiNAHKN.

B ognHnyHux Bunagkax, 3okpema y nnogis 90,0
Mm Ta 158,0 mm TKL, iHHepBauito WKipn nepegHbo-
BEPXHbLOI NOBEPXHi rOMIfKM 3abe3nedyBanm ABi LUKiPHi
rifIK1 Big BENMKOrOMISIKOBOro HepBa.

ExcnepuMeHTanbHa meauuuHa i mopdonorisa

Y nnoga 190,0 mm TK[ Gi4HWA LWKIpHWIA HepB
NUTKN He BpaB y4acTb B YTBOPEHHI NMNUTKOBOIO HEPBa,
AinsiHka noro iHHepBauii obmexunaca npokcumanb-
HUMKW OBOMa TPETUHAMM roMInKku. IHHepBaLito Gi4Horo
Kpato cTonu Ta BiYHOI KiICTOYKM Y TakOMy BMNaAKy 3a-
nesneyyBaB fvLIe NPUCepPeaHin LWKIPHUA HEPB NNTKN
BiZl BENMKOrOMIfIKOBOro HepBa.

Y nnoga 182,0 mm TK[ npucepeaHi WKipHi Finkm
rOMINKn npeacra.neHi OAMHOYHUM CaMOCTIMHUM He-
pBOBMM CTOBOYpPOM, BiA AKOrO Mig Pi3HUMU KyTamu
BiAXOOUIM KOPOTKI YYyTNMBI FifKK.

MepcnekTuBM noganblunxX gochigxeHb. [1po-
BefeHe AOCNimKeHHs 3acBigvye notpeby noganbLuo-
ro 3’sicyBaHHA dpeTanbHOI aHaTOMIYHOT MiHIMBOCTI
LUKIPHUX HEPBIB rOMINIKOBOI AiNSAHKN.
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Fetal Topography of Cutaneous Nerves of Lower Leg Region
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Abstract. The purpose of the study was to determine the topographic and anatomical relationships of the

cutaneous nerves of the lower leg in human fetuses of 4-6 months.
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MeAaunyHi Hayku

Materials and methods. The study was performed on 27 preparations of human fetuses of 81.0-230.0 mm
parietal-coccygeal length, using the methods of macromicroscopic preparation and morphometry.

Results and discussion. In most of the studied fetuses, there was a classic variant of innervation of the
skin of the lower leg region, both on the right and left. In other fetuses, variability in the number and length of
cutaneous nerves in the lower leg region was found. The most interesting, from our point of view, were the
anatomical variants of innervation of the skin of the lower leg region in the fetuses of 90.0, 158.0, 182.0, and
190.0 mm parietal-coccygeal length.

Taking into account the individual and age anatomy of the cutaneous nerves of the leg in human fetuses
provides not only the scientific value of the results, but also the rational use of knowledge in the practice of
traumatologists, anesthesiologists and surgeons.

The study of variants of innervation of the skin of the lower leg region in human fetuses from the standpoint
of modern macroscopic anatomy is considered relevant and promising. The need to clarify the topographic and
anatomical features of the innervation of the skin of the lower leg region in human fetuses of different ages is
due to the search for ways to prevent iatrogenic damage to the cutaneous nerves of the shin when performing
surgical and anesthetic manipulations on the structures of this area, since the establishment of the anatomical
variability of the skin nerves and branches allows to choose the optimal tactics of surgical intervention. In the
literature, there are fragmentary data on the fetal topography of the cutaneous nerves of the lower leg region.

Conclusion. In fetuses of 90.0 mm and 158.0 mm parietal-coccygeal length, the innervation of the skin
of the anterior-upper surface of the lower leg region was provided by two cutaneous branches from the tibial
nerve.

In the fetus of 190.0 mm parietal-coccygeal length lateral sural cutaneous nerve was not involved in the
formation of the sural nerve, the area of its innervation was limited to the proximal two-thirds of the tibia. Inner-
vation of the lateral border of the foot and lateral bone, in this case, provided only the medial sural cutaneous
nerve from the tibial nerve.

In the fetus of 182.0 mm parietal-coccygeal length medial sural cutaneous branches are represented by a
single independent nerve trunk, from which at different angles short sensitive branches began.

Keywords: cutaneous nerves, lower leg region, anatomical variability, fetus.
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ExcnepuMeHTanbHa meauuuHa i mopdonorisa

METOA MAKPOMIKPOCKOMIYHOIO NPEMNAPYBAHHA
ANA BCTAHOBJIEHHA ®ETAJIbHOI AHATOMIYHOI MIHJINBOCTI
CTPYKTYP NAXBOBOI AINNAHKA

BykoBMHCbKMI AepXKaBHUN MeaU4HUM yHiBepcuTeT, YepHiBui, YkpaiHa

Memoto gocnigxeHHs 6yno BU3Ha4YeHHs MeToau-
K1 HanbinbLU pauioHanbHOI NOCMigOBHOCTI Al nig Yac
npenapysaHHs dacuiin, M’a3iB, CyANH | HepBIB NaxBo-
BOi MOPOXHWHU Y NNOAIB NIOAUHU 3 METOK OfepKaH-
HSl CTaHOApTHWUX pes3ynbraTiB, NpuaaTHUX Ans chiB-
CTaBMneHHs y BIKOBOMY aCMekTi.

0O6’ekm ma memodu. JocnigxeHHs deTanbHoi
aHaToMil CTPYKTYp NMaxBOBOI OiNSHKU MPOBEAEHO Ha
25 npenapatax nnogis noanHn 4-10 micauis 3a gono-
MOrOH MaKpOMIKPOCKOMIYHOro npenapysaHHs.

[nsa Bu3HavyeHHs Tonorpadii i npoekLuii cyanHHo-
HepBOBUX CTOBOYpPIB MaxBOBOI AiNAHKM 30BHILLHIMK ii
OpiEHTMPaMN MOXYTb CNyrysatu aensro-rpygHa 6o-
po3Ha i A3b000-NnevyoBun M'a3. BHyTpIlHIMK OpieH-
TMpaMu NaxBOBOI AiNsHKN BBaXanu NaxBoBy BEHY Ta
cepeaviHHUA HepB.

Pesynsmamu. lMaxsBoBa AinsiHKa Bigpi3HAETbCA
BIKOBOI Ta iHOMBIOYaNbHOK aHaTOMIYHOK MiHMNK-
BICTIO M'A13iB, siKi yTBOPIOIOTb 1i CTiHKK, dhacuin i kniT-
KOBMHHUX MPOCTOPIB, @ TaKoX CYyAWHHO-HEPBOBUX
YTBOPEHb, AKi MPOX0AATh Y Hil, WO € 4OCUTb YacTok
NPUYNHOK YCKNagHEHb MNig Yac BUKOHaAHHSA onepaLin.
[na BMBYEHHSA beTanbHOI aHATOMIYHOI MiHIMBOCTI
CKNnagoBuX YTBOPEHb MaxBOBOI AiNsiHKM MpiopuTeT-
HOro 3HadYeHHa HabyBa€ anroputM aHaTOMIYHOro
npenapyBaHHsl doacLin, M’asie, nimgaTtn4HMX By3niB,
KPOBOHOCHWUX CYAWH i HEPBIB NaxBOBOI AMKW Y NSIOAIB
NOONHN.

[oTpuMaHHs NocnigoBHOCTI Ain nig 4Yac aHato-
MiYHOro npenapyBaHHS CKMNagoBUX YTBOPEHb MaxBo-
BOI AiNAHKN 3abe3nevye He TiNbKu BUCOKY penpeseH-
TaTUBHICTb | HAYKOBY LiHHICTb OTPUMaHNX pesynbsra-
TiB, ane N pauioHanbHe BUKOPUCTaHHSA GionoriyHoro
marepiany.

3anponoHoBaHa Ta anpoboBaHa MeToauka npe-
napyBaHHsA pacLianbHO-M’A30BUX i CYAMHHO-HEPBO-
BUX YTBOPEHb MaxBOBOI AINSHKW Yy MNMoAiB MoanHU
3abes3nedye CTaHAAPTHICTb OOEPXKaHHA OaHWUX oo
IXHBbOI TUMNOBOI, IHAMBIQYaNbHOI Ta BIKOBOI aHATOMi4-
HOI MiHMMBOCTI.

Bukopuctana nocnigoBHiCTb Aiv nmig 4ac npe-
napyBaHHA M’A3iB, LIO YTBOPIOKTb CTIHKM NaxBOBOI
AMKW, dacuianbHO-KMITKOBUHHUX YTBOPEHb, CyAWH i
HepBiB NaxBOBOI OiNAHKM, @ TAKOX MaxBOBUX niMda-
TUYHMX BYy3MiB y NNoAiB NOAMHU MakcumanbHo 36e-
pirae HaTypanbHICTb BUrNAQY Ta CRiBBiAHOLWEHb MiX
CTPYKTYpamu 06’€KTY AOCTiAKEHHS.

BucHoseku. Mpn makpoMiKpockoniyHOMYy npena-
pyBaHHi BCTAHOBMNEHO beTaribHy aHaTOMIYHYy MiHSN-
BiCTb M'S13iB, apTepianbHMUX i BEHO3HUX CYAMH Ta He-
PBiB NaxBOBOI OiNAHKN.

Knio4yoBi cnoBa: naxeoBa findHka, naxsoBa
sIMKa, NpenapyBaHHA, aHaTOMiYHa MiHMUBICTb, NNiA.

3B’A30K po6OTM 3 HayKOBMMMW MporpamMamm,
nnaHamu, Temamu. [ocnigxeHHsa € parMeHToM
NnraHoBOI KOMMIIEKCHOT TeMwn Kadeapu aHaToMmil
noanHn imeHi M.I. TypkeBnya i kadpeapu aHaToMmil,
KniHiYHOT aHaToMmii Ta onepaTnBHOI Xipyprii BykOBUH-
CbKOro ep>XaBHOro MeNYHOro yHiBepcuTeTy «3ako-
HOMIPHOCTI cTaTeBO-BiKOBOi OyaoBuU Ta Tonorpadoa-
HaTOMIYHUX NepeTBOPEHb OpraHiB i CTPYKTYp OpraHis-
My Ha npe- Ta NoCcTHaTanbHOMY eTanax OHTOreHesy.
OcobnmBocTi nepuvHaTanbHOI aHaToMmii Ta embpioTo-
norpadii», Ne gepxxaBHoi peectpauii 0120U101571.

BeTyn. NaxBoBa AinsgHka Bigpi3HAETLCS BIKOBOO
Ta iHOMBIAYanNbHOK aHATOMIYHOK MIHUBICTIO M’A3iB,
AKi YTBOPIOKOT i CTIHKKW, dacuin i KNITKOBUHHMX NpO-
CTOpiB, @ TaKoX CYAWHHO-HEPBOBUX YTBOPEHb, SKi
NPOXOAATb Y HiA, WO € AOCUTb YacTo MPUYUHOKO
yCKnagHeHb nig Yac BMKOHaHHS onepadin [1-3]. Mpwu
LboMy, Tornorpadia CYyAWHHO-HEPBOBMX YTBOPEHb
NaxBOBOI AiNsIHKM Y MAOAIB MIOAMHM 3aneXxuTb Big, no-
NOXEHHS BEPXHbOT KiHLiBKW, HAsiBHOCTI hacuianbHoO-
KNITKOBUHHMX CTPYKTYP i APiOHNX CYAMHHO-HEPBOBMX
rifloK, 3a JOMOMOrol SKMX BigOyBaeTbcsa dikcaLis
cToBOYpiB CyauH i HepBiB BinbLIOro AgiameTpy 4O neB-
HUX aHaTOMIYHMX YTBOPEHb. Y NaxBoBil AMLI, sika 3a-
NMOBHEHA XMPOBOK KNiTKOBUHOHD i MYXKOH CMOSYYHO
TKAHWHO, NPOXOASITb MAaXBOBi CyAMHU, NMYYKN NEYO-
BOr0 HEPBOBOIO CMETEHHS Ta IXHi MifKuK, a TaKoX po3-
MilLleHi naxBoBi NiMmdaTtnyHi By3nu. lNMaxsoBuin KNiTKo-
BUHHWIA NPOCTIP Mae 3B’A3KM 3 KNITKOBMHOK CYMIDKHUX
AinsHok. 3ananbHi npouecu 3 AiNSHKM NNe4YoBoro cy-
rnoba abo Moro Cymok, Npu BpaKeHHi NiMdaTuyHmX
BYy3niB (ageHodrnerMoHax) MOXyTb MOLUMPIOBATUCS
B KNIiTKOBMHY MaxBOBOI SIMKM i, B CBOK 4Yepry, rHin-
Hi 3aTikaHHS 3 OCTaHHbOI MOXYTb MOLLUMPIOBATUCS B
NPOKCUMarnsHOMY Ta AUCTanbHOMY Hanpsamkax. [po-
KCMMarbHO THii MOXe 3aTikaTu y nigaensrononibHui
KNITKOBUHHMI NPOCTIP, B KMITKOBVHY Nif HANLLMPLLUM
M’A30M CMWHK, B 3a4HI0 | NEPEAHIO NiANonaTKoBi KNiT-
KOBUHHI LWiNVHKW, B NIAWKIPHY KNITKOBUHY rpyden i
CMWHKM, MO XOAY NIIEYOBOrO CMSIETEHHA B KNITKOBUHY
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OiYHOro TPMKYTHUKA LUMI, MO XOAY MaxBOBWUX CYAMH Y
HaOKMYMYHUI NPOCTIp Towo. AnctanbHO 3ananbHi
npouecu 3 OiNsHKM NaxBoBOi MOPOXHUHWU MOXYTb MO-
LnptoBaTmUCAa B NepegHe i 3agHe noxe nneya Ta nig-
LWKIpHY KNiTKOBUHY [4, 5].

Y nepeBaxHin KinbKocTi HaykoBmx nybnikauin Bu-
CBiTNEHOo Tonorpago-aHaToMidHi B3aEMOBIQHOLLEHHS
Ta BapiaHTHY aHATOMI0 CYOUHHO-HEPBOBUX YTBOPEHb
NaxBoBOI MOPOXHWMHMW Ha Pi3HMX CTadidgx nocTHaTarnb-
HOro nepiogy oHTOreHesy noaunHn [6-8]. Poswunpen-
HA nokasaHb OO0 XipypriyHUX BTpyyaHb Ha M’'A3aX i
CYAMHHO-HEPBOBUX YTBOPEHHAX MaxBOBOI AiMNSHKY, i
CYMIXKHMX 3 Hel OenbTonoAibHoil, MigKMYMYHOI, no-
NaTKoBOI Ta NeYOBOi AINAHOK Y NNogiB NtoguHu, oby-
MOBIOE HEOBXIOQHICTb LinecnpsiMoBaHOro BUBYEHHS
deTanbHOi aHaTOMIi CTPYKTYp MaxBOBOiI MOPOXHUHU
[9-11].

BBaxaemo, WO Ons ogepXaHHa OaHuX LWoao
CTaHOBIEHHSA peTanbHOi Tonorpadii i aHaToMiuHOT
MIHNMBOCTI pacuin, M’a3siB, CyauH | HEPBIB NaxBOBOI
MOPOXHWHK, SKi MOXYTb ByTW BUKOPUCTaHI Ans cnis-
CTaBneHHs1 y BikOBOMY acnekTi, HeobXxigHo cknactu Ta
anpobyBaTu cTaHZapTHY NOCNIAOBHICTb A Npu npe-
napyBaHHi LMX CTPYKTYP.

MeTta pocnipxeHHA. BUsHauntn metogmky Ham-
Oinbl pauioHanbHOI NOCMNiIAOBHOCTI Al nig Yac npe-
napyBaHHsA dpacuin, M’asiB, CyauH i HEPBIB NaxBOBOI
MOPOXHWMHW Yy NNOAIB MOOUHN 3 METOK OAEPXKaHHS
CTaHOApPTHWX pe3ynbTatiB, NpuaaTHUX Anst CniBcTaB-
NEHHS Y BIKOBOMY acnekTi.

MaTepian Ta metoam pocnimkeHHA. [ocni-
DKeHHS doeTanbHOT aHaToMii CTPYKTYp NaxBoBOI Ai-
NSHKW NpoBeAeHO Ha 25 npenapartax nnoais NiognHn
4-10 micauis 81,0-375,0 MM TiM'AHO-KYNpPUKOBOI [0-
BXuHKU (TK[) 32 JONOMOrow MakpOMIKpOCKOMIYHOro
npenapyBaHHsI.

PoboTta Gyna npoBefeHa BignoBigHO 4O BUMMOT
«IHCTpyKUiT Npo NpoBeAeHHS CYOOBO-MEANYHOT eKC-
neptnsm» (Hakas MO3 Ykpainn Ne6 Big 17.01.1995),
BiAMNOBIAHO 4O BMMOT i HOPM, TUMOBUM MOSIOXEHHAM
3 nuTaHb eTukn MO3 Ykpainn Ne 690 Big 23.09.2009
p., «[opsagky Buny4eHHs GionoridyHmx o6’ekTiB Big no-
Mepnux, Tina akux NignaraTb CyA0BO-MeANYHIn ekc-
nepTu3i i natornoroaHaToMiYHOMY AOCHIAXEHHIO, ANs
HaykoBuXx Uinen» (2018).

Pesynbtat gocnigxeHHsa. [Ina 3py4HocCTi npe-
napyBaHHS CTPYKTYp MaxBOBOI MOPOXHWHU BEPXHIO
KiHUiBKY BigBoaunu B Bik Ta ikcyBanu y NOMOXeHHI
cynuHadii. BusiBneHo, Wo y nrogiB nioguHN Kupo-
Bi 4acTO4KM [OenbTonoaibHOi, nepeaHbOi MNeYoBOl
i FPYAHOI OinsiHOK gewo Ginbli 3@ XMPOBiI YaCTOYKM
NiLWKIPHOT XXMPOBOI KNITKOBMHM BiYHOI rpyaHOi i nax-
BOBOI AiNsHOK. ToBLMHA NiALWKIPHOT XXNMPOBOI KNiTKO-
BMHU NaxBOBOI i CYMDKHWUX i3 HE AINAHOK y Nnoais
pi3HOro Biky konmBaeTbcs Big 1,3 Ao 2,8 mm (puc. 1).
dacuianbHM  Bigpir Ha Mexi 3 gensronogidoHMMm

M’AA30M SBrisie OO0 CTOHLIEHI Npo3opi dacuianbHi
NNACTUHKN, SIKi MPUKPINIIOTLCS A0 KIMHYUYHO-TPpYa-
HOT dhacuii i 40 CyXOXWIKIB BENWKOro rpyaHoro Ta
aensronodibHoro m’asie. pygHa dacuis Ha nneyosin
KICTLi NPUKPINIOETBCS OO CYXOXMUIKa BEMNUKOTO rpya-
HOro M’si3a i 4o NiXBW CyAWHHO-HEPBOBOTO Ny4YKa nax-
BOBOI MOPOXHUHW. 3a3Ha4yMMo, Wo y nnogis 8-10 mi-
csuiB BiaOyBaeTbCsA YLUINbHEHHS OenbTonogibHoi Ta
naxsoBoi dacuin Ta 3BiNblUEHHS PO3MIpiB CKyN4eHb
NiALWKIPHOT XXMPOBOT KNITKOBUHM.

Puc. 1 — Penbed npaBoi naxBoBoi AinsiHku nroga
285,0 mm TKI. ®oto makponpenapary. 36. 1,8

lMpumimku: 1 — naxsoBa AAMKa; 2 — NiALKipHa XXuposa KniT-
KOBMWHa rpygHoi AinsHky; 3 — nigLKipHa X1poBa KIiTKoBMHA
AensTonoaibHol AinaHkK; 4 — nigLwkKipHa XXMpoBa KNiTkoBUHA
nepenHbOi NNEYOBOI AiNAHKK; 5 — BENVKUIA TPYaHUA M'A3

[nsa Bu3HaveHHs Tonorpadii i npoekuii cyanHHo-
HEepBOBUX CTOBOYPIB MaxBOBOI OiNAHKN 30BHILLHIMW ii
OpiEHTUPaMN MOXYTb CNyryBaTu Aensro-rpygHa 6o-
posHa i A43b060-nnevoBmn M’a3. Tomy, cnovaTky Ans
3HAXOKEHHS AenbTo-rpyaHoi 60po3HM (aensTo-rpya-
HOro TpUKyTHMKaA MopeHrerima) BignpenapoByBanm
KNanTi WKipy B AiNAHLI BENWKOro rpygHOro i AensTono-
AibHoro m’asiB. Y gocnimpkeHnx nnogie Aensro-rpygHa
Oopo3Ha Mae BUMMSA BY3bKOi TPUKYTHOI LWinuHK, abo
3arnMbuHN YN AMKW, O YTBOPIOETLCH MK NepeaHiM
Kpaem gensrononibHoro M'sisa i BEpxHiM Kpaem Benum-
KOro rpygHoro m'siza (pumc. 2).

Y Hapgpisax dacuii No NPOTSXKHOCTI AenbTo-rpya-
HOi BOPO3HM BUSBIANM FONIOBHY BEHY, sika NpsiMye 3
nneyvyoBoi AiNSAHKW, NPOHN3YE KMIOUUYHO-TPYAHY dhac-
Lito Ta Bnagae B naxeBoBy BeHy (puc. 3). OctaHHo Ta
CepeauHHUN HepB BBaXXaEMO BHYTPILLUHIMW OPIEHTU-
pamMmu NaxeBoBOl OiNAHKN.

Micna BuaaneHHs rpygHol dhacuii 3 Benukoro
rpyaHOro M’sida, BUKOHYBanu AyronogibHui po3spia no-
cepeavHi JaHoro M’si3a nonepek xoy Moro M’s130BMX
BOJTOKOH. [icns nepeTuHy BENUKOro rpygHoro m’ssa,
LLIO YTBOPKOE MEPEOHI0 CTiHKY MaxBOBOI MOPOXHMHMU,
30iMCHIOBANM NpenapyBaHHSA OCTaHHBLOrO B BiYHOMY i
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Puc. 2 — NpaBa naxeoea ginaHka nnoga 180,0 mm TKL.
BiyHa npoekuisi. PoTto makponpenapary. 36. 1,6

TMpumimku: 1 — pensto-rpyaHa 60posHa; 2 — gensronopaio-
HUIA M'513; 3 — BENWKUA rpyaHun m’a3; 4 — 6ivHa rpygHa ap-
Tepiqa

Puc. 3 — lNoBepxHeBi BEHW NpaBoi BEPXHbLOI KiHLIBKW
nnoga 285,0 mm TK[,. ®oto makponpenapary. 36. 2,2x

lMpumimku: 1 — ronoBHa BeHa; 2 — gensTonoaibHMn M's3;
3 — ABoronoBu M’'A3 nneya; 4 — TPUronoBu M’'s3 nnevya;
5 — cepeanHHUii HepB; 6 — NIKTLOBWUW HEpB; 7 — nreyoBsa
BeHa

npucepeaHbLOMY HanpsiMKax 3i 36epexXeHHsIM CyauH i
HepBIB, SKi BCTYNatOTb Y M’S13 i3 BHYTPILLUHBbOI MOBEPXHi
(puc. 4).

ExcnepuMeHTanbHa meauuuHa i mopdonorisa

Puc. 4 — NpaBa naxeosa ginsgHka nnoga 164,0 mm TKA
(Benukuii rpyaHUn M’a3 BiagcenaposaHo gosepxy). PoTo
Makponpenaparty. 36. 2,0
TMpumimku: 1 — BENVKUIA rPYOHUA M'S13; 2 — Manuii rpyaHuia
M’'s13; 3 — KIMOYMYHO-TPYyAHa dhacuis; 4 — rpyaHi rinku rpyao-
HaannevyoBoi apTepii; 5 — rpygo-cnuHHa aprepis; 6 — Hal-

LUMPLUNIA M3 CMIMHW; 7 — nepeaHin 3ybyactuin m's3.

Micna nepeTuHy BenuKoro rpyaHoro M’sisa, Bu-
ABMANW Manuin rpyaHun M’a3, SKUR BKPUTUIN TOHKOHO
KIoYnYHO-rpyaHoto  dacuieto. Lla dpacuia 3sepxy
NPUKPINETbCA OO0 Kntouuui, pebep i a3bobononid-
HOrO BiAPOCTKa nonaTku, a y kayaansHOMY HanpsiMKy
dopmye dacuiansHuin pyTnap 4na Manoro rpygHoro
M’'si3a | nepexoauTb y naxeoBy cacuito. [pu usomy;,
3BepTanu yesary Ha Tonorpad)o-aHaToMi4Hi ocobnu-
BOCTi NMaxBOBOI, HaAOCTbOBOI, MiAOCTLOBOI i AenbTo-
nogdibHoi i pacuin. Y nnoais nognMHn naxsoea gacuis
He LWiNbHO 3polleHa 3 dacuigMy CyCigHIX AINSHOK i
nepexoanTb Y TPyaHy Ta nneyoBy dacuii. YiinbHeH-
HA NaxBoOBOI (acuii yneplue BUSABNAETLCA Y NoAiB
8-10 micsui..

MaxBoBa dacuisi 3HM3y 0OMeXye naxBoBY nOi-
nsHky. [oBepxy naxeBoBa fifsiHka crnonyyaerbcs 3
BiYHOIO LUIMWHOIO AiNSAHKOW, cnepeny — 3 KIiTKOBUH-
HUMM NPOCTOPaMN AINSAHOK rPyAHOIT KITiTKW, OOHN3Y —
3 nnevyoBoto AinsHkot. Kpim Toro, naxeoBa AiNsiHKa
Ma€ CrnosnyveHHs 3 NigaensTonoaibHUM NPoOCTOpOM,

YKkpaiHCbKUM XXypHan MeauuuHu, 6ionorii Ta cnopty — 2022 — Tom 7, Ne 2 (36) 61



MeaunyHi Hayku

NiJOCTBOBOIO SAMKOIO Ta 3a4HbOI MepeanonaTkoBO
winvHoto. OCTaHHA € MNPOAOBXEHHSIM MaxBOBOI Ai-
NSHKU (NOPOXHWHW) 00334y | BU3Ha4YaeTbCa MixK nig-
nonaTkoBMM M’SI30M | 30BHILUHBOK MOBEPXHE Mne-
peaHboro 3ybvactoro m’asa. lNMyxka KniTkoBMHA nax-
BOBOi MOPOXHVMHM NMepexoanTb y KITKOBUHY Gi4HOro
LUMINHOTO TPUKYTHMKA, 30KpEMA BENUKOT HaZKM4mMY-
HOT SIMKK, sika NOMITHa y AiNAHLUI NONaTKOBO-KNHOYMY-
HOrO TPUKYTHUKA.

lMicna posciyeHHs naxBoBOi pacuii Bigkpusa-
€TbCA NaxsoBa AMmKa. [pyn BUBYEHHI OCTaHHbLOI 3BEp-
Tanacb yBara Ha M’a3u, Wo POpMYIOThb 1T NepeHio,
3aHt0, NpucepeHto Ta BiYHy CTiHKW; Ha Tpy Tonorpa-
iYHi TPUKYTHUKM NepeaHbOl CTiHKA NaxBOBOI AMKM i
CWHTOMIIO CYOMH i HEPBIB, SKi MPOXOAATb Y MeXaXx KIlto-
YNYHO-TPYLAHOTO, PYAHOrO i NiArPYAHOIO TPUKYTHUKIB.
Y OingHuUi 3agHbOT CTiHKM NMaxBOBOI AMKU BUSIBMSN
CYOVHN Ta HEpBM, WO NpoXoaaTb yepe3 TpUbivHMM i
4YOTUPUBIYHNI OTBOPW.

Hani nepexognnu [o npenapyBaHHA CYAWH i
HEepBIB KIMIOYUYHO-TPYOAHOrO TPUKYTHUKA, SKi pPO3Mi-
LytoTbCcA niBcaritanbHo, TO6TO MaxBoBa BeHa poO3-
MiLLYETbCA JocepeauHu Ta nonepeny, npucepenHin
My4OK MIEeYOBOro CMSIETEHHA 330BHI Ta 403aay, a Mix
HUMW — NaxBOBa apTepisi, ika 4OCUTb YacToO NPUKPU-
Ta OOHOMMEHHOK BeHow. CnoyaTtky B OinsHUi Bepx-
HbOrO Kpak Masnoro rpygHoro m’sisa, nobnmsy micus
MOro MPUKPINMEHHs, 3Haxoawnu rpyao-HaanneyoBy
apTepito Ta cynyTHi BeHW. [pyao-Hagnneyvosa apTepia
NoYMHaETLCA Big NepenHbol CTiIHKM NaxBOBOI apTepil,
NpsiIMye BEHTParbHO, NPOHU3YE 3CEpPeanHMN KIT4mY-
HO-TrpyaHY dhacuito i posranyXyeTbes Ha rinku. B Ha-
NPSAMKY A0 BHYTPILLHBbOT NOBEPXHI BENNKOro rpyaHOro
M'Ai3a i Manoro rpygHoro M’sida 3fivicHioBanu npe-
napyBaHHS rPyaHMX TifOK, SKi KpiM BULE3a3Ha4YeHUX
rPYOHUX M’A3IB TAKOX KPOBOMOCTAYaloTb YacTUHY Nne-
peaHboro 3ybyactoro m’siza.

OenbronodibHy rinky rpygo-HaanneyvyoBol apTe-
pii, LLO KpOBOMOCTa4a€ OOHONMEHHWUI | BENUKWIA rpya-
HWUIA M’A31, NPOCTEXYBanu y Kayao-narepanbHoMy, 4O
OenbTo-rpyaHoi 60po3Hn, Hanpsamky. Hagnneyoea rin-
Ka rpygo-HaanneqoBoi apTepil npoxoauTb Nig AensTo-
NoAiGHUM M’s1I30M, KPOBOMOCTAYa€E OCTAHHIN | BENUKUI
rpyoHvn M’a3, gani npsiMye y KpaHio-nareparnbHOMY,
00 HagnneyoBoro BigpOCTKa fonartku, HanpsmKky, e
aHacToMO3y€e 3 OJHOMMEHHOIO FifIKOK HaanoNaTkoBol
apTepii, dopMytoUn HaaNNEeYoBY CITKY, FiNKu SIKOT KpPo-
BOMOCTa4YaloTb HaAMne4yoBO-KMOYNYHUI | NNevYoBUn
cyrnobu. KnroumyHa rinka rpygo-HagnneyoBoi apTepii
KpoBonocTayae NigKMovYnyHn M’a3 i KIio4umLto.

3O0BHILLUHIMY OpiEHTUPaMK ANsi BU3HAYEHHS TOMNO-
rpadii rinok HagKMYNYHOT YaCTUHU NIIEYOBOrO Chie-
TEHHS | NIgKNIOYMYHOT apTepii BULE KMouuLi € rpya-
HUHHO-KNIOYNYHO-COCKOMOAIOHUIA M'A3 Ta KNHOYULS.
BHYTpILWHIM OpiEHTUPOM € nonaTkoBO-Mig A3UKOBUI
M’'a3. HagknioumyHa yacTuHa nneYoBOro CrneTeHHs!

NPOHN3YETLCHA NONEPEYHOIO apTepieto LUNT i ae KOpPOoT-
Ki FiNKW, WO iHHEPBYIOTb M’A3U rpygHOro nosica, AesiKi
NoBEpPXHEBI M'A3M rpyaen i cnuHu. Pasom i3 BuLLe3as-
Ha4YeHMMU TinKamu rpygo-HagnneyoBoi aptepii, Oynu
npenapoBaHi npucepeaHin i 6iYHUM rpyaHi HepBMK, WO
npoxoadAThb Mg KMOYNLED Ta NPSAMYIOTb Y BEHTPO-Ka-
yaanbHOMY HanpsiMKy A0 3a4HbOI (BHYTPILLUHLOT) Mo-
BEPXHi BENUKOro i Manoro rpyaHux M's3is.

[ewo BuLe rpyao-HagnneyoBol apTepil, Ha pPiBHi
HWKHBOIO Kpato KIounLi, 3HaXOAMM BEPXHIO TPYLAHY
apTepito, WO NpsaAMYye Yy Kaygo-npucepegHbOMy Ha-
NpsAMKY Ta pO3ranyXyeTbCs Yy OBOX-TPbOX BEPXHiX
MiXpebpoBUX MNpOCTOpax, BaCKynsipusykoun Mikpe-
6poBi M’A3K. Ti rinku TakoX KPOBOMOCTaYalOTh Manuii i
BENVIKUI rPyaHi, i nepeaHin sybyactuii M’asu.

Micna BuganeHHsa KNYNYHO-rpyaHoi dacuii, Bu-
OoKpeMmoBany Manun rpyaHun M’a3, skui nepepisanu
nonepek Xo4y MOro BOSIOKOH, BigBepTann po3pisaHi
KiHLi M’a3a ybik Ta 3Haxo4Mnu cyauHHO-HEPBOBWIA MNy-
YOK NaxBoBOI AinsHku. Cnig 3ayBaXXuTu, LLO CYANHHO-
HEPBOBWUI My4YOK MNaxBOBOI AiNSHKW NPOEKTYETLCA NO
NiHii, sika 3’egHye cepeanHy KNoYuLi 3 HUXKHIM Kpaem
CYyXOXUITKa BENWUKOro rpygHoro m'asa, To0To no Agia-
roHasi naxBoBOi MOPOXHWHW B HanpsMKy Big 11 Bep-
LWMHW. TakoX AN BUOKPEMIIEHHS CYOUHHO-HEPBOBO-
ro nyyka B SIKOCTi OPIEHTUPY MOXHA BUKOPUCTOBYBATM
BHYTPILLUHIN Kpan A3bobo-nnevoBoro m's3a. Cyauk-
HO-HEPBOBI YTBOPEHHSA PO3MilLleHi Y NaxBOBIW AinsHLUi
niscaritansHo. Hacamnepepq 6yna BuganeHa gacuis,
LLIO OTOYYE CyaUHHO-HEPBOBMWI NYYOK i BignpenapoBa-
Ha NaxBoBa BeHa, dka po3MilLyeTbCcs cnepeay i mefi-
anbHilwe naxeoBoi apTepii (puc. 5).

e

Puc. 5 — CTpykTypn naxBoBuX i NepegHix nneyvosmx gi-

naHok nnoga 155,0 mm TKL (Benvkui i manuin rpygHi

M’31 BigcenapoBaHo gosepxy). POTo Mmakponpenapary.
36. 1,6

lMpumMimku: 1 — BeNUKUN rpygHniA M’a3; 2 — manui rpya-
HWUIA M’'A3; 3 — npucepenHi i 6idHi rpyaHi HepBy; 4 — NaxeBoBa
BeHa; 5 — BivHi rpyaHi BeHu; 6 — naxBoBa apTtepid; 7 — nne-
YyoBa apTepis; 8 — nikTbOBUIA HepB; 9 — A3b06O-NNeYoBUI
M'a3
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Y pocnigkeHux nnogis, 9K NpaBuio, naxsoBa
BEHa BUSIBNSAETLCSA Ha PiBHi HXXHBOTO Kpato BEMWKOro
rPYAHOro M’A3a i Ha piBHI 30BHILWHBLOIO Kpato | pebpa
nepexoauTb Yy NigKNYMYHY BeHy. Bei nputoku nax-
BOBOI BEHM CYNMpPOBOMXKYHOTb FifIKM NaxBoBOi apTepii
i MalTb OOHOMMEHHI Ha3BW. OCKiNbKW, NPUTOKN Nax-
BOBO| BEHW YCKMNAaAHIOTb BUAINEHHS TifoK naxBoBoOl
apTepii, TO Ha OAHIN KiHUIBLI BUOANANUCb NPUTOKW,
nonepenHbO NepeB’si3aBLUM iX 6ins micua BnagaHHs,
i3 30epexxeHHsAM rofloBHOI BEHW, Sika BMagac B KiHLe-
BWI BigAin naxBoBOl BEHW. Y OBOX CNOCTEPEXEHHSX
(nnogm 165,0 i 225,0 mm TKL) BusBneHa gopgatkosa
rorioBHa BeHa, sika Bnagana y naxsoBy BeHy. BiaTik
KpOBi Bif AensronofibHoro, BENMKOro rpyaHoro i nig-
KMIOYMYHOIO M’S3iB, BiA HaANNe4YoBO-KMHOYUYHOMO i
nne4oBoro cyrnobis BiabyBaeTbCa Yepes rpyao-Haa-
NnneyoBy BeHY, sika BiOKPMBAETLCA Y KiHUEBUI Biadin
rOrNOBHOT BEHU.

[Micnga Toro sk y NNoAis NAMHNM pisHoro Biky byna
BignpenapoBaHa NaxBoBa BeHa Ta ii NPUTOKM, 3Ha-
xogunu ctoBOyp naxBoBoi apTepii. BepxHboto (npo-
KCuManbHOK) Mexeto ctoBOypa naxBoBOi apTepii €
30BHILLHIN Kpal | pebpa, a HAXHLO (ANCTaNbHOK) —
HWXHI Kpan Bernukoro rpygaHoro m’'sida (cnepegy).
[pn YoMy y nMaxBOBiN NOPOXHWHI NaxBoBa apTepid
NpoxoanTb Yy KpaHio-KayganbHOMY HanpsiMKy i oxo-
nneHa 3 ycix OokiB Ny4kaMu nneyvoBoro CrneTeHHs.

Y rpyaHOMY TPUKYTHUKY (No3agy Maroro rpyaHo-
ro M’siza) Big NaxBoBOI apTepii BigxoauTb GivHa rpya-
Ha apTepis, WO NepeTMHae crnepeny MaxsBoBY BEHY,
BU3HAYaETbCA B AiNSAHLUI NpucepenHbol CTiHKX NaxBo-
BOi SIMKM, PO3MILLYETLCA HA 30BHILLUHIA MOBEPXHi ne-
peaHboro 3ybyacTtoro m’si3a Ta 3abeanedye KpoBomnoc-
TayaHHS OCTaHHBLOIO i Manoro rpyaHoro m’asa. Kpim
Toro, GiyHa rpyaHa apTepis Bigaae GiyHi rinku rpyai,
SIKi KPOBOMOCTAYalTb rPyAb i aHACTOMO3YHOTh i3 3a-
OHIMU MKpebpoBMMM apTepiMU | TPYAHUMU TinKamm
rpyoo-Hagnneyosoi aptepii. Pasom i3 6iyHolo rpya-
HOK apTepielo npenapysanu OOBIMA FPYOHUN Heps,
KM TaKOX PO3MILLYETBLCS HA 30BHILLHIN NOBEPXHi ne-
penHboro 3yb4yacTtoro m’s3a Ta iHHepByeE Oro.

Takox ©ynn npenapoBaHi NianonaTkoBi HepBW,
4Yncrom 2-3, siki NPOXoAsATb MO 3aHil CTiHLUi NaxBoOBOI
NMOPOXXHUHM Ta IHHEPBYIOTb NiANONATKOBUIA | BENMNKNI
KpYrnnui M’a3n; a TakoX rpyao-CrMHHUA Heps, AKWUK
nae B3noBX BiYHOro Kpato nonaTtky Ta iHHEPBYE Haw-
LUMPLLUNIA M’S13 CIIUHM.

Hani y naxsoBin NOPOXHWUHI BUAINANN TPU Ny4-
KM NiOKIMIOYNYHOT YaCTMHN NIIEYOBOrO CMIIETEHHS, SKi
OXOMOKTh NaxBoOBY apTepito NpubiYHO, NpucepenHbO
Ta nosagy. CnoyaTtky npenapysanv M’ si30BO-LLUKIpHWUIA
HepB (NpoHM3HWKA HepB Kaccepa), sk BigxoouTb
Big GiYHOro ny4yka MMEYOBOro CMMETEHHS, NPOHU3YE
HaBCKOCW AO3b000-Mfe4YoBUIA M'A3 | NepexoguTb Ha
nnedye, po3miLLyrounchb y GiYHin OBOronoBin 6opo3Hi,
MK NnevyoBMM M’SI30M i JBOrOfIOBUM M’SI30M Nrieva,

ExcnepuMeHTanbHa meauuuHa i mopdonorisa

3abe3nedvytoun iHHepBaLilo Lmx m’asiB. CepeanHHuiA
HEpPB MNOYNHAETLCS ABOMA KOPIHUSAMU — NpUcepeHim
i OiYHMM, Micue 3nUTTA SKUX 3HaAXoOAUTbCS crepeny
naxsoBoi aptepii (y dopmi nitepu “V”). Oani cepean-
WMHHWIA HEPB NMPOXOAUTb Ha Mnedi pa3om i3 nnevyosu-
MU apTepieto Ta BeHaMu, a TaKoX NiKTbOBUM HEPBOM,
npucepeHimM LWKIpHUM HEPBOM Mfeva i npucepegHim
LWKIDHMM HEPBOM MNepeannivyysa y npucepenHin nso-
ronoBin 6opo3Hi. JlikTbOBUI HEPB, NpUCEPEnHi LLKipHi
HepBW nrieva i nepegnnivyysa BigxoadaTh Big npucepen-
HBbOro Ny4Ka Nre4YoBOro CrneTeHHS.

3 MeTo npenapyBaHHSA 3a4HLOMO Ny4vka nneyo-
BOIO CMIIETEHHSA HEeObXigHO NigHATU OOropu NaxsoBY
apTepito i no3agy oCTaHHbOI BidyanidyBaTn NaxBOBUN
i npoMeHeBU Hepsu. [Npn YoMy NPOMEHEBUN HepB,
HaNTOBLUWUIA 3 HEPBIB NNEYOBOro CNIETEHHS, NPSAMY€E
BHMW3 No3agy NaxBoBOI apTepii, cnodaTky npunsrae oo
niAnonaTkoBOro M’si3a, a NOTiM 40 BEJTMKOrO KPYrioro
M’si3a i HAMLLMPLLIOro M’si3a CMUHWU, a NaxBOBUIN HEPB
MAae BHU3 i HA30BHI, i NpyUMMKae A0 NignonaTtkoBoro
M'a3a. [ani naxeoBuin HepB BMXOAUTb i3 MaxBOBOI
NMOPOXHWHM Yepe3 YOTUPUOBIYHUIA OTBIp pasoM i3 3a-
OHbOI OTMHANbHOK apTepPIEtD Nneya, OrMHaTb 3334y
XipypriyHy LWMIAKY NnevYoBOl KiCTKM Ta BigaatoTb Finku
00 fensronofibHoro i manoro kpyrnoro m’asie. Bugi-
NAYN 3aHiA NYYOK NNEYOBOro CNMETEHHS, Nnpenapy-
Banv HanbinbLUy rinky naxeBoBoi apTepii — nignonat-
KOBY apTepito, sika 6epe noyartok 6inis HXXHLOTrO Kpato
OOHOMMEHHOIo M’'si3a, 3abe3neyyroum Noro KpoBomnoc-
TadaHHs. [ignonaTtkoBa apTepis po3ranyXyeTbecs Ha
ABa cToBOypu: orvHanbHy apTepilo nonatku i rpyao-
cnuHHy apTtepito. OrnHanbHa apTepis nonaTky Npoxo-
ANTb Yepes TpnbidHMIA OTBIP Ha JopcaribHy NOBEPXHIO
nonaTtku, e aHaCTOMO3ye 3 HaAIonNaTkoBo apTepi-
€10 — TiNKOK LWNTO-LUMIAHOTO CTOBOYpa Bif, NigKnoyny-
HoT apTepii. [pPygo-CnuHHa apTepis € NPOOOBXEHHAM
nignonaTkoBoi apTepii, NPSIMye BHWM3 MO 3a4HiN CTiHUi
NaxBoOBOI SIMKM B300BX Gi4YHOro kparo nonatku go i
HWXKHBOIO KyTa, MK MignonaTtkoBUM M’A30M Ta Hai-
LIMPLUAM M’I30M CMMHU | BEMMKUM KPYrnnm m’si3om. B
OKpeMUX MIoAIB BUABMEHO aHAaCTOMO3W rpyao-CrvH-
HOi apTepii i OrMHanNbHOI apTepii onaTku 3 rinkaMmm
nonepevHoi apTepii wwi. [inkn nignonatkoBoi apTe-
pil KpoBOMOCTa4aOTh NiANONATKOBUI M’'A3, BENUKNNA i
Manuim Kpyrni M’a3n, NiJOCTLOBUMIN M'A3, HaWLIMPLLWIA
M’sI3 CMMHKW, NepeaHin 3ybyactui i gensronogidHumn
M’S131.

lMepenHs orvHanbHa apTepis nneya noYnHaeTb-
€S Bifl NaxBoBOI apTepil Ha 0gHOMY pPIiBHI 3 3aQHbLOIO
OOHONMEHHOI apTepieto, NpsiMye natepanbHO Mo-
3agy A3b060-nnevyoBoro M’'sida i KOPOTKOI FOMOBKM
OBOrOfIOBOro M’'A3a Mrieva, OrMHae XipyprivyHy LUUAKY
nneyvyoBol KiCTKW cnepeny W aHacTOMO3YE i3 3aHbLOK
OrMHanbHOW apTepieto nneya. lepeaHsa ormMHanbHa
apTepia nnedva Bigaae rinkyv 4o nNnevyoBoro cyrrnoba i
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JensronoaibHoro M’sa3a, a B Aeskux nnoais — Ao ABo-
rornoBoro mM’si3a nneva.

Cnig 3ayBaXuTu, LLO Y XMPOBIN KNITKOBUHI Nax-
BOBOI IMKW ©ins il CTiHOK i B3OOBX CyAMHHO-HEPBO-
BOro ny4yka posTalloBaHi NaxBoBi NiMdaTnyHi By3nu.
Hanbinblw yncneHHumm € rmuboki By3nu, Lo po3aTa-
LWoBaHi nig dacuieto. Tak, y AocnigkKeHux nnogis pis-
HOro BiKy nif, Krtoumnueto, 6ing NaxsoBMX CyavH BULLE
Manoro rpygHoro m’sisaa BUSIBIMANM BEPXIBKOBI JliM-
daTnyHi By3nn, yncrom Big 1 0o 4; Ha 3afHin CTiHUi
NaxBoBOI AMKM — nigrionaTtkosi (1-9) nimcaTnyHi By3u;
Ha Bi4HIN CTiHLi NaxBOBOT IMKM — Nf1e4oBi NiMdaTUYHi
BY3NM, KiNbKIiCTIO Big 1 40 6; MK NaxXBOBOK BEHOH i
npucepeaHbOI0 CTIHKOK NaxBOBOI AMKW — LIEHTPanbHi
nimdaTtnyHi By3nu, sikux HanidyeTtbces Big 2 go 10; a
Ha 30BHILLHIV NOBEPXHi NepeHbOoro 3ybyacToro m's3a
B3[OBX BiYHUX rPYAHMX CYOMH MICTATBCS rpyaHi (2-6)
nimdatunyHi By3nu. lNig yac npenapyBaHHS CyauH i
HepBiB NaxBOBOI AiNSHKN Y NNOAIB NIOAUHN BUAANANW
BULLEe 3a3HaYeHi nimaTu4Hi By3nu.

[oTpmaHHs BULLE 3a3Ha4YeHol NOCHigOBHOCTI
Ain nig yac npenapyBaHHsS CTPYKTYP NaxsBoOBOI AiNsH-
KV y NMogiB noguHn 3abesnedye He TiNbKu HayKoBy
LiHHICTb OTPUMaHUX pe3ynesTaTiB, ane n pauioHansHe
BUKOPUCTaHHSA BionoriyHoro marepiarny.

Mpn  MakpoOMIKpOCKOMYHOMY  MpenapyBaHHi
CTPYKTYp NaxBOBOI AiNsiIHKM BCTAHOBNEHO aHaTOMIYHY
MIHMMBICTb He TifMbKM CyOMHHO-HEPBOBUX YTBOPEHb
NaxBoOBOI AiNAHKK, a TakoX GinarepanbHy acMMETpIto
Ta BapiabenbHiCTb hopmn, po3mipis i Tonorpadii Ak
OKpPEMUX YaCTUH M’A3a, TaK i JesKnX M'a3iB y Liinomy,
LLIO YTBOPHOKOTE CTiIHKM NaxXBOBOT AMKW.

Y pocnigxeHoro nnoga 170,0 mm TKL Busiene-
HO acumeTpilo PopmMKn i PO3MIpPIB BENUKMX TPYAHUX
M’'a3iB, a caMme: po3Mipy NPaBOro BEMUKOro rpyaHoro
M’13a, HenpaBunNbHOI TPUKYTHOI hopmMun, nepeBaxanu
Hag po3Mipamu niBoro 04HOMMEHHOro M’sa3a, doopmMa
SIKOro HabnwmxkeHa 0O KBagpaTHOI. TakoX B OOUHWNY-
HUX BUNadKax BigMideHo acnmeTpito Tonorpadii i He-
OOPO3BMHEHHS OKPEMUX YaCTUH BENWKOrO rpyaHOro
M’'sa3a. Y nnoga 185,0 mm TK BiagCcyTHS WinuHa mix
KIMIOYNYHOIO | rPYAHMHHO-PeBbpOoBOI0 YacTMHaMM NiBo-
ro BenuKoro rpyagHoro m’siza. Y nnoga 240,0 mm TK[
nig HWKHIM Kpaem niBOro BENWKOro rpyaHoro m’'dsa
BUSIBNEHO AOAATKOBWIA TPYOHUA M’A3, SKUA NPUKPI-
NMBaBCA CYXOXWUIKOM A0 MpucepegHbOi NOBEPXHi

NS€4Y0BOI KICTKM Ha MeXi MK cepeHbOoI0 i HMKHBO
Ti TpeTUHamMu.

Y nnoga 220,0 mm TK[ cyxoXnnok HanwmpLLoro
M’si3a CnnHM OyB 3’€QHaHU 3@ JOMOMOrOK Crnosyy-
HOTKaHMHHOT NaxBOBOI AYrn i3 CyXOXUITKOM BEUKO-
ro rpygHoro m'sisa. B pgocnigxkeHoro nnoga 190,0
mm TK BepxHi nyykv nepegHboro 3ybyacroro m’ssa
YTBOPIOBANM OKPEMUIN M’A13, KU NPUKPINOBaBCs 40
BEPXHbOT TPETUHU NPUCEPEAHBOTO Kpato Nnonartku.

OTpumaHi gaHi Wopo BapiaHTHOI aHaToMii Be-
NNKOro FpyaHOro i NnepegHbLoro 3ybyactoro M'43iB, a
TaKOX HaMLIMPLIOro M’Si3a CMINHUW Y3ro4pKyTbCs 3 4O-
cnigpxeHHAaMU okpemnx asTopis [12, 13].

Taknm YMHOM, BUBYEHHS BapiaHTiB OyaoBM i To-
norpadii dacuin, m’asie, nimdaruyHNX By3niB, He-
pBiB, apTepii i BeH NaxBoOBOI MKW Yy NNoAiB NoanHU
3 NO3MLi MaKpOCKOMIYHOro Nornsay B CydacHi aHa-
TOMIT 3anuIaeTbCa akTyanbHUM i NEepPCneKTUBHUM,
OCKifTbKM MIKpO- i ynbTpaMmikpocKoniYyHa aHaToMia He
[ae BUYepnHoOl BigMnoBigi i NOBHICTIO He po3KpuBae
GaratorpaHHiCTb deTanbHOI aHaTOMi4YHOI MiHIIMBOC-
Ti, Y BUBYEHHI SIKOT NPIOPUTETHOrO 3Ha4YeHHs HabyBae
anropyTM aHaTOMIYHOro npenapyBaHHsSI CKNagoBuKX
YTBOPEHb NaxBOBOI AiNSAHKN.

BucHoBku. 3anponoHoBaHa Ta anpoboBaHa
MeToauKa npenapyBaHHs pacuianbHO-M A30BUX | Cy-
OVHHO-HEPBOBMX YTBOPEHb MaxBOBOi AiNSAHKW y Mio-
AiB noguHn 3abesnevye CTaHOApPTHICTb OAEpPXKaHHSA
OaHnX Woao iXHboT TUNOBOI, iHAMBIAYanbHOI Ta BiKO-
BOI aHaTOMIiYHOI MiHIMBOCTI.

BukopucTtaHa nocnigoBHiCTb Ai nig 4ac npe-
napyBaHHs1 M’A3iB, WO YTBOPHTb CTiHKM MaxBOBOI
AMKM, pacLianbHO-KNITKOBUHHUX YTBOPEHb, CyaWH
i HEpBIB, a TaKoX NaxBOBUX NiMdaTUYHUX BY3NiB Y
nnoais noavHW MakcumanbHoO 36epirae HaTyparnb-
HiCTb BUMMAA4Y Ta CHIBBIOHOLWEHb MK CTPYKTypammu
00’exTy JOCnigXeHHS.

Mpn MakpomikpocKoniYHOMY npenapyBaHHi BCTa-
HOBMEHO (eTanbHy aHaTOMiYHY MIHNMBICTb M’A3iB,
apTepianbHUX | BEHO3HUX CyAWH Ta HepBiB MaxBOBOI
OINAHKN.

MepcnekTBM noganblnx AocnigkeHb. [po-
Be[eHEe OOCNIMKEHHS LLIOAO CTAHOBMNEHHS peTanbHOi
Tonorpacii M’a3iB CTIHOK MaxBOBOI MOPOXHUHU, CYAUH
i HepBiB MaxBOBOI AiNSAHKMA 3acBigvye notpedy no-
OanbLUOoro 3’siCyBaHHS iXHbOI aHaTOMIYHOT MIHNMBOCTI
y Nnogis i HOBOHAPOIKEHMX JTHOOMHN.
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Method of Macroscopic Dissection for Determining

the Fetal Anatomical Variability of the Axillary Region Structures

Leka M. Yu.

Abstract. The purpose of the study was to determine a more sophisticated method of the most rational
sequence of actions of dissection of the fascia, muscles, vessels and nerves of the axillary cavity in human
fetuses in order to obtain standard results suitable for comparison in the age aspect.

Materials and methods. The study of fetal anatomy of the structures of the axillary area was performed on
25 preparations of 4-10-month human fetuses of 81.0-375.0 mm parietal-coccygeal length using macromicro-
scopic dissection.

Results and discussion. The axillary area is characterized by age and individual anatomical variability of
the muscles that form its walls, fascia and cellular spaces, as well as vascular and nervous formations that
pass in it, which is a common cause of complications during surgery. To study the fetal anatomical variability
of the components of the axillary area, the algorithm of anatomical dissection of fascia, muscles, lymph nodes,
blood vessels and nerves of the axilla in the human fetus is of priority importance.

Adherence to the sequence of actions during the anatomical dissection of the components of the axillary
area provides not only high representativeness and scientific value of the results, but also the rational use of
biological material.

The delta-thoracic sulcus fossa and the beak-shoulder muscle can be used to determine the topography
and projection of the vascular nerve trunks of the axillary area.

The obtained data on the variant anatomy of the pectoralis major and anterior dentary muscles, as well as
the widest back muscle are consistent with the studies of individual authors.

The study of the structure and topography of fascia, muscles, lymph nodes, nerves, arteries and veins of
the axillary fossa in human fetuses from a macroscopic point of view in modern anatomy remains relevant and
promising because micro- and ultramicroscopic anatomy does not provide a comprehensive answer and does
not fully reveal the versatility of fetal anatomical variability, in the study of which the algorithm of anatomical
dissection of the constituent formations of the axillary area becomes a priority.

Conclusion. The projected and tested method of dissection of fascial-muscular and vascular-nervous for-
mations of the axillary area in human fetuses provides a standard for obtaining data on their typical, individual
and age anatomical variability.

The order of actions used during the dissection of the muscles that form the walls of the axilla, fas-
cial-cellular formations, vessels and nerves, as well as axillary lymph nodes in human fetuses preserves the
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naturalness of the appearance and relationships between the structures of the object of study. Macromicro-
scopic preparation revealed fetal anatomical variability of muscles, arterial and venous vessels and axillary
nerves.

Keywords: axilla, axillary fossa, preparation, anatomical variability, fetus.
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MAKPOCKOMIYHI 3MIHU KOJIIHHOIO CYIJIOBY
NMPU BHYTPILWHbOCYINI060BOMY TA BHYTPILLULHbOM’A30BOMY
BBEAEHHI XOHAPOITUHY CYJIbOATY
HA T/l EKCMEPUMEHTAJIbBHOIO OCTEOAPTPO3Y

[OHinpoBCbLKMI HaLioHanbHUM yHiBepcuTeT iM. Oneca MNoHuapa, AHinpo, YkpaiHa

Mema docnidxeHHsi. Jocnigntn MakpoCKONivHi
3MiHM KOMiHHOro cyrnoba npu BHYTPILIHBOCYTOOO0BO-
My Ta BHYTPIiLUIHbOM A30BOMY BBEAEHHI XOHOAPOITUHY
cynbaTy nabopaTtopHMM KpOMsiM Mpu eKCrepuMeH-
TanbHOMY OCTE0APTPO3i.

Mamepianu ma memodu. EkcnepumeHTanbHi o-
CNiXKeHH NpoBeAeHi Ha HeNiHIMHMX, 340POBKX, OO-
pocnunx 16 kponsax nopoau LWuHwwuna (8 camuis Ta
8 camok) Baroto 2,5 kr. EkcnepumeHTanbHa mogenb
ocTeoapTpo3y GasyBanacb Ha BBEAEHHI Y KOMiHHWIA
cyrnob po3ynHy MOHOMOAOLTOBOI KMCIOTH i3 po3pa-
XYHKY 3 Mr Ha 50 MKn cTepurbHOro qisionoriyHoro
PO3YMHY.

XOHAPOITMH Ccynb@aTt BBOAUNU BHYTPILLHLOCY-
rmoboBO Ta BHYTPILHBOM'A30B0. [locniaxyBanbHuin
npenapaTt XOHAPOITUHY CyrnbdaTy BMKOPUCTOBYBAaB-
cs BHYTpiWHbocyrno6oso no 0,24 mn 1 pa3 y 3 nobu
5 pasiB Ha 28, 31, 34, 37 Ta 40 goby ekcnepumeHTy Ta
BHYTPIiWHbOM'A30BO — no 0,24 mn 1 pa3 Ha Joby ye-
pes goby Bnpogosx 25 aib (3 28 nobu ekcnepuMeHTy
no 53 no0y).

lMpoBeaeHo aHania MakpOCKOMIYHUX 3MiH KOIiH-
HKUX cyrnobis KporiB.

Pesynsmamu. OcTeoapTpo3 TpaguuiiHO Xapak-
TEPU3YHTb SK reTEPOreHHy rpyny XPOHiYHMX OereHe-
paTUBHO-ANCTPOQIYHMX, @ OCTaHHIM YacoMm i 3anarb-
HUX 3axBOpHOBaHb Cyrnobis i xpebTa pisHOi eTionorii,
ane 3i CXOXUMMU nporpecyoynmMm MopdosnoriyHMMm
3MiHaMu XpsILLOBOI TKaHUHW, CyOXOHApPAanbHOT KiCTKH,
CMHOBIanbHOI 0BOMOHKKM, 3B’A30K, Kancynu cyrnoba,
HaBKOmocyrnoboBMx M’A3iB, IO NPU3BOAATb OO 3HU-
XeHHSA (PyHKUiOHaNbHOI akTMBHOCTI NauieHTiB, cnpo-
MOXHOCTI 0O camoobCrnyroByBaHHS Ta iHBanigizauii
XBOPUX.

Ha nigctasi oTpymaHux pesynbratiB MOXHa
CTBEPOXKYBaTU, O MPU BHYTPILLHEOM’ AI30BOMY BBE-
OEHHi NpenapaTy XOHAPOITUHY cynbdaTy BM3Ha4YeHa
MEHLLUA iIHTEHCUBHICTb AECTPYKTUBHUX 3MiH XPSALLOBOI
NOBEpPXHi KOMiHHOro cyrnoby, a Npy BHYTPILLHLOCYTMO-
©OBOMY - BM3Ha4YeHa BiACYTHICTb NaTONOrivyHOi y3ypa-
LiT Ta gedekTiB XpALLOBOT NOBEPXHI, O CBIiAYMTb Npo
0cobnMBICTb TOMIYHOIO BMIMBY XOHOPOMNPOTEKTOPHO-
ro npenapary.

BucHosku. Tpu BHYTPILUHLOM’A30BOMY BBEEH-
Hi XOHAPOITUHY cynbdaTy BUSBMNEHO MEHLUY iHTEeH-
CVBHICTb AECTPYKTUBHUX 3MiH XpPSILLOBOI MNOBEPXHI

KomniHHOro cyrnoba, a npy BHYTPILLIHBOCYIO60BOMY —
BiICYTHICTb AeCTPYKLUil Xpslla Ta AedeKTiB XpSLOoBOi
NMOBEPXHi, LLIO CBigYNTL NPO OCOOMNMBICTL MiCLEBOI Aiji
XOHAOPOITUHY cynbdary.

Knro4yoBi cnoBa: xoHOPOITMHY cynbdart, BHy-
TpilWHbOCYrnoboBe Ta BHYTPILULHEOM’ I30BE BBEAEHHS,
XOHOPOMPOTEKLiA, OCTE0apTPO3.

3B’A30K po6OTM 3 HayKOBMMMW Mporpamamm,
nnaHamm, Temamu. PobGota BuKOHaHa B pamkax
npoekty «[okniHiyHe BUBYEHHA chneundiyHol ak-
TUBHOCTI nikapcbkoro npenapaty APTPUOA® pos-
YMH ana iH'ekuin, BupobHuutea XAYMT SAPMA
JIIBPOH, ®paHuia npu BHYTPiWHbOCYrNOOGOBOMY Ta
BHYTPILUHLOM’SI30BOMY BBEAEHI NabopaTopHMM Kpo-
namy» (3amoBHuK 3AT “Farmlyga”, JlutoBcbka Pecny-
6nika), gorosip Ne 512117/2019 Big 17.12.2019 p.

Bctyn. Octeoaptput abo octeoaptpo3 (OA)
TpaguUIIHO XapaKTepu3ylTb SIK FeTEpOreHHy rpyny
XPOHIYHMX OereHepaTuBHO-ANCTPOdIYHMX, a OCTaH-
HiM 4YacoMm i 3ananbHUX 3axBOPIOBaHb CYroOIB i
xpebTa pi3HOI eTionorii, ane 3i CXOXMMU Nporpecy-
UMMM MOPAONOTIYHUMI 3MiIHAMUN XPALLOBOI TKaHW-
HW, cybxoHOpanbHOI KiCTKW, CUHOBiIanbHOI OOOMOH-
Kn, 3B’s130K, kancynu cyrnoba, HaBKonocyrrnobosux
M’S13iB, LLLO MPU3BOAATb 00 3HWKEHHA PYHKLIOHANbHOT
aKTMBHOCTI NauieHTiB, CNPOMOXHOCTI 40 camoobceny-
roByBaHHs Ta iHBanigisauii xeopux [1, 2].

CouianbHa 3Hauywicte OA obymoBneHa Tum,
Lo nepLi o3Hakn abo nposasu OA MoxyTb ByTn y 30-
piYHOMY BiLli, @ 3 BIKOM CMOCTEpIraeTbCcs 30iNbLUEHHS
4YacToTK 3axBOpPOBaHHs. BcTaHOBNEHO, WO PO3BUTOK
OA 36inblwyeTbea Big 2 go 10 pasis y Biui Big 30 go
65 pokiB. 3a gaHnmu BOO3 80% HaceneHHs y Bili
50-60 pokie cTpaxgatotb Ha OA, npu UboMy GinbLue
MOMOBUHU 3 HUX MalOTb OOMEXEHHS B MOBCSKOEHHIMN
XWUTTEBIN akTUBHOCTI, a 25% - He MOXYTb BnopaTucs
3 OCHOBHMMM LLIOAEHHUMMW XUTTEBUMU OBOB’SI3KAMM.
[o 80-piuHoro Biky Ha OA cTpaxaae KoxHa noguHa.
Kpim Toro, xBopi Ha OA cknagatotb Ao 30% nauieHTis,
AKi BUMLLNW Ha iHBaNigHICTb 3 MPMBOAY 3aXBOPHOBaHb
OMNOPHO-PYXOBOro anapary [3, 4].

MprunHO BUHMKHEHHSA Ta po3BuTky OA BBaXa-
€TbCSl MOPYLUEHHS CMiBBIAHOLWEHb MEXaHiYHOro Ha-
BaHTa)XXEHHs1 Ha cyrrnob Ta mMoxnueocTamu disiono-
riYHOro BiOHOBMNEHHS rianiHOBOro Xpsia nicns uboro
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HaBaHTaXXEHHS, WO MpU3BoANTbL A0 (OPMYBaHHS
«XMOHOro konay, sike MnoB’si3aHe 3 PO3BWUTKOM i Mia-
TPUMaAHHAM 3ananeHHs y cyrnobi Ta Nporpecyr4oto
AecTpykuieto xpsiwa [5].

Ha TenepiwHin Yyac npuymHa 6onto y cyrnobi npu
OA ocTaTtodHO He BcTaHoBrieHa. BaaeTbcs, Lo
BiAMNOBiAb Ha 3anuUTaHHs NpudMHM Gomo y cyrnobi
npy OA MOXHa 3HaNTU B AOCHIAXEHHI NUTaHb Mone-
KynsipHoi 6ionorii i GioximiT OA. 3 uiei Toukn 3opy OA
€ CKNagHUM, KOMMIIEKCHUM MpoLecoM, 0BOpPOTHICTb
SIKOro 3anexuTb Big Ail Ha BIOQHOBHI i pereHepaTopHi
npouecu y cyrnobi LWAsixoM BNAVBY HA XOHOPOLMTU
Y HanpsiMKy NpoTM3ananbHOi Ta XOHAPONPOTEKTOPHOT
aii [6-10].

JlikyBaHHs1 OA € ofHielo 3 aKkTyanbHUX npobnem
CydacHoOl MeauuMHM y BCbOMY CBITi He nuwle 4yepes
Te, WO Lien NaTonoriYHUIN CTaH € BENbMU NOLUMPEHNM,
XapakTepusyeTbCs TAXKMM nepebirom Ta Hacnigkamu,
O Npu3BOAATb A0 iHBaniamM3saLii HaceneHHs, a we i
Yyepes HeAOCTaTHICTb Ta CynepeYnmBiCTb AaHUX Woao
€(EeKTUBHOCTI PI3HOMAHITHMX 3axogiB i NiKapCbKnx
npenapartiB. ¥ LUbOMy acnekTi 0cobrnmBoro 3Ha4yeHHs
HabyBae npobnema 3HebOONEeHHsA Ta BNAMB Ha CTPYK-
TYpHY opraHi3auilo cyrnoboBoro xpsia 3a 4ONoMo-
roto npenaparis rpynu xongponpotektopis [11, 12].

Ha TenepiwHin Yyac BBaXaeTbCH, WO MEXaHiuyHi
BMAcCTUBOCTI Cyrno0OoBOro xpsiLla 3anexartb Bifg CTPyK-
TYPHOI OopraHisauii XpsILLLOBOro MaTpuKCy, a came B3ae-
MOZjii MOMneKyn BoAMW i MakpoOMOSIeKyn - KorareHy, npo-
TeornikaHiB i HekonareHoBux OinkiB. CMHTE3 MaTpuK-
CHUX MaKpOMOIEKYI BU3HAYaETbCst (DYHKLLIOHANBbHO
aKTUBHICTIO XOHAPOLMTIB, SIKa 3HWXKYHOUUCH 3 BIKOM,
Np13BOANTL A0 NOPYLUEHHA HOPMarbHOro ChiBBigHO-
LLEHHS KOMMOHEHTIB CyrnoboBoro xpsiia i nporpecy
Noro paereHepadii, a MOPYLIEHHA pPeMOOENOBaHHSA
cybxoHapanbHOI KiCTKkK cnpusie gerpagauii XpsiLoBoi
TKaHWHK, OCKINbKU NopyLyeTbes il xunsneHHs [13]. Ha
[aHOMy CTBEPPKEHI 3aCHOBaHI Nigxoan KoHcepBaTUB-
HOro niKyBaHHA 3a [OMOMOIOK XOHAPOMPOTEKTOPIB,
PRP- Ta SVF-Tepanii, siki cnpsiMoBaHi Ha BigHOBIEH-
HS1 KMNITUHHOTO CKrnagy XpsLLOBOI TKAHWHW, CTUMYNS-
Lito pereHepaToOpHOro noTeHuiany cyrrnoba B Uinomy
Ta ycyHeHHs ocHoBHUX npossis OA [12, 14, 15].

MeTta poboTu: gocnigntv MakpocKomMiyHi 3MiHK
KomniHHOro cyrnoba npu BHYTPIiLIHLOCYTNoboBOMY Ta
BHYTPILLHbOM I30BOMY BBEAEHHI XOHAPOITUHY CYyIib-
daty nabopaTopHMM KpPONsM Npu ekcriepuMeHTarb-
Homy OA.

MaTepian Ta meToam pocnigxeHHsa. Excnepu-
MeHTanbHi OOCNIMAXEHHA NpoBefeHi Ha HEeniHinHKMX,
3gopoBux, gopocnnx 16 kponsax nopoaw LUmHwwuna
(8 camuis Ta 8 camok) Baroto 2,5 kr. TBapuHu 3Ha-
XOAWUNNCA Ha CTaHZAPTHOMY paLioHi Ta B CTaHAapT-
HUX yMOBax YTPMMaHHs1 y BiBapii (Temnepartypa no-
BiTpsA: 22+2°C, cBiTnMin/TeMHMn uukn: 12/12 roguH)

BiANOBIOHO OO CaHiTapHO-TiriEHIYHMX HOPM Ta OTpU-
MyBanu ixy Ta Boay ad libitum [16, 17].

Yci mMaHinynsuii npoBogvnuce nNpu AOTPUMAaH-
Hi npuHumnie 6GioeTukn y BIANOBIAHOCTI 3 Mono-
XEHHsIM €BpONENCcbKoi KOHBEHLiT LWOAO 3axucTy
XpebeTHUX TBapWH, SKUX BUKOPWUCTOBYKOTb B €EKC-
nepuMeHTanbHUX Ta iHWWX HaykoBux uinax (Eu-
ropean convention for the protection of vertebrate
animals used for experimental and other scientif-
ic purposes, Ctpacbypr, 1986), 3akoHy YkpaiHu
«lMpo 3axMCT TBApWH Bif >XOPCTOKOIO MOBOMXEHHSI»
(Ne 1759-VI Big 15.12.2009) Ta Aupektneun €sponen-
cbkoro Cotosy 2010/10/63 EU wopo ekcnepumeHTiB
Ha TBapuHax, WO NiATBEPAXEHO KOMICiED 3 BioeTUKM
(npotokon Ne5 Big 02.09.2021 p.).

EkcnepumeHTansHa mogens OA 6GasyBanacb Ha
BBEAEHHI Y KOMiHHMIA cyrnob po34ynMHy MOHOMOAOL-
ToBol kucrnotn (MOK) i3 pospaxyHky 3 mr Ha 50 mkn
cTepunbHOro didionoriyHoro posynHy [18, 19]. Micnsa
dopMyBaHHS ekcrniepumMeHTanbHoi mogeni OA Ha 28
000y ekcnepuMeHTY Kporni po3dineHi Ha gocnigHi rpy-
M HACTYNMHUM YUHOM:

* 1 rpyna: IHTakTHi TBapuHM (4 Kpons);

+ 2 rpyna: OA 6e3 «nikyBaHHS» (4 Kpons);

+ 3 rpyna: OA + BHYTPIiLUHbOM 30BE BBEAEHHS

npenapaty APTPUOA® (4 kpons);

* 4 rpyna: OA + BHyTpilWHbOCYrnoboBe BBe-

neHHs npenapaty APTPUOA® (4 kpons).

OocnigpxyBanbHUiA NpenapaT XOHAPOITUHY CYIb-
daty (XC) BMKOPMCTOBYBABCS BHYTPILUHLOCYTN060BO
no 0,24 mn 1 pa3 y 3 pobwu 5 pasis Ha 28, 31, 34, 37
Ta 40 goby ekcnepyMeHTy Ta BHYTPILUHbOM'A30BO —
no 0,24 mn 1 pa3 Ha goby yepes [oby BnNpogoBX 25
4i6 (3 28 pobwu ekcnepumeHTy no 53 foby). MNMpenapa-
Tom XC 6yB «ApTpnaa®» (BupobHuk «Haupt Pharma
Livrony», ®paHuia, anctpub’totop Ha YkpaiHi nuTos-
cbka hapmaueBTMyHa KomnaHis «Farmlygay).

Ha 43 poby wnsaxom nepenosyBaHHs TioneHTany
HaTpilo BMBEAEHI 3 eKCnepuMeHTY Kpori 4 rpynu, Ha
53 poby - kponi 1, 2 Ta 3 rpyn.

MakpockoniyHa ouiHka TkaHuH cyrnoba Kponis
nopogu LvHWMNa npoBogunack nicna BUBEOEHHSA
TBapuUH 3 EKCMEepMMEHTY LUNAXOM Mepeao3yBaHHSA
TioneHTany HaTpito 3 BUKOPUCTaHHAM 3ararnbHOMNpui-
HATUX CTaHOAPTHUX METOAIB Ta XipypriYHOro iHCTpy-
MEHTY.

CtatnctnyHa obpobka pesynbraTtiB NpoOBEAEHMX
OOCnigKeHb BUKOHaHa 3 BUKOPUCTaHHAM MakeTy npo-
rpam STATISTICA 6.1 (StatSoftinc., cepinHnin Homep
AGAR 909E415822FA) [20].

Pesynstatv pocnimxeHHA. [lpy  gocnigxeHi
TKaHWH KomMiHHOro cyrnoba y TBapuH 1 rpynu Bu3Ha-
YyeHa HopMarbHa GygoBa cTpykTyp cyrnoba (puc. 1,
A-T). Xpaw mae 6inun, sckpaBun konip. MNMoBepxHs
xpawa 6nuckyya, 6e3 natonoriyHuX ysypauin Ta ge-
dekTiB. Kancyna cyrnoba He noToBLyeHa, 3BU4aNHOro
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Puc. 1 — MakpockoniuHa 6ynoBa TKaHUH KONiHHOTO cyrroba kponis 1 rpynu
(A-I'": nokasaHui gucTanbHUA BigAiIN CTErHOBOI KICTKN KPOnst)

Konbopy. IHINETpaTMBHUX Ta 3ananbHUX SABUL, Ha-
BKOINO KICTKOBO-XPSALLOBUX YTBOPEHb Hemae. [atono-
riYHi 3MiHW Y CTPYKTYpi KONiHHOro cyrnoba Ta M’akux
TKaHWH HEe BM3HAYEHI.

Mpn pocnigpkeHi TKaHWH KoMiHHOro cyrnoba y
TBapWH 2 rpyny BU3HAYEHI BUPaXKeHi NaTonoriyHi 3mi-
HU (puc. 2, A-T"). Xpsaw, mae XKOBTUIN, TYCKNUIA KOTip.
MoBepxHsA xpsila Heo4HOopiAHa, BU3HAYaKTbCA BOT-
HULLEBI naTtonorivHi ysypauii Ta gedektn. Kancyna
cyrnoba noToBLUeHa, rinepeMipoBaHa, Mae BUpaxeHy
KaninapHy Ta cyanHy mepexy. BusHauaroTbes iHDinb-
TpaTMBHI Ta 3ananbHi ABULLIA HABKOMO KiCTKOBO-XPsi-
LWoBMX yTBOpEeHb. BusHadeHi aBuLla niaTBepaxyoTb
afeKBaTHiCTb NpoBeaeHoro mogentoBaHHs OA KoniH-
Horo cyrnoby y TBapuH 3a gonomoroto MOK.

® ®

Puc. 2 — MakpockoniyHa ©OygoBa TKaHWH KOMiIHHOMO
cyrnoba kponie 2 rpynu (A-: nokasaHwi AucTanbHUN
Big4in CTErHoBOi KiCTKN Kponsi)

Mpn pocnigpkeHi TKaHWH KOMiHHOro cyrroba y
TBapWH 3 rpynu BU3HAYeEHi NaTonoriyHi aMiHu (puc. 3,
A-T'). Xpsw, mae xxoBTui, sickpasun kornip. Ha puc. 3,
A-B noBepxHsa xpsllia HeogHopigHa, BU3HA4alTbCs
OKpeMi BOrHWLLEBI NaTonoriyHi ysypadii Ta gedexkTu.
Ha puc. 3, I’ noBepxHs xpsiwa ogHopigHa, naTonoriy-
Hi y3ypauii Ta gedektn He BU3HavarTbed. Kancyna
cyrnoba He3HayHO MOTOBLLEHA, rinepemMipoBaHa, Ha
puc. 3, A Mae BUpaXeHy KaninsapHy Ta CyavHy mepe-
Xy. [HOINbTpaTMBHI Ta 3ananbHi ABULLEA HABKOMO KiCT-
KOBO-XPSILLIOBUX YTBOPEHb BUPAXEHi MOMIPHO.

Mpn pocnigpkeHi TKaHWH KOMiHHOro cyrroba y
TBapvH 4 rpyny BU3Ha4YeHi MNOMIipHi NaTOMOriYHi 3Mi-
HU (puc. 4, A-TN). Xpsilw, Mae XXOBTUI, SICKPaBUIA KOTIp.
lMoBepxHA xpslia OAHOpiAHA, BOTHULLEBI NATONOriy-
Hi y3ypauii Ta gedektn He BM3HavaTbcA. Kancyna

® ®

Puc. 3 — MakpockoniyHa OygoBa TKaHWH KOMiHHOMO
cyrmoba kponie 3 rpynu (A-I: nokasaHwi guctanbHUn
Bif4iN CTErHOBOI KiCTKN KpOrs)

YKkpaiHCbKUM XXypHan MeauuuHu, 6ionorii Ta cnopty — 2022 — Tom 7, Ne 2 (36) 69



MeAaunyHi Hayku

®

Puc. 4 — MakpockoniyHa OyAoBa TKaHWH KOMiHHOIO
cyrnoba kpomnis 4 rpynu (A-I: nokasaHWm KOMiHHWNA
cyrnob Kpons nepeciyeHnii B3o0BX CyrnoboBoi LWinvHm)

cyrnoba 3BunyanHa, CyauMHHUI ManoHOK He BU3Ha4a-
€TbCA. |HiNnbTpaTUBHI Ta 3ananbHi SBMLWA HaBKOMO
KiCTKOBO-XPSILLIOBUX YTBOPEHb HE BM3HAYAOTHCS.

Mpr NOPIBHSIHHI OTPUMAaHNX pe3ynbTaTiB MiX eKc-
nepuMeHTanbHMMK rpynamu TBapuH BM3HAYaETbCA
Pi3KO MOMITHa Pi3HMLUSA MakpOCKOMNiYHUX 3MiH 3 1 rpy-
noto (puc. 1, A-lN), Wo cBig4nTb NPO HasBHICTb Aere-
HepaTMBHO-ANCTPORIYHNX 3MiH Y KOMiHHMX cyrnobax
TBapuH 2, 3 Ta 4 rpyn (puc. 2, A-T'; 3, A-I' Ta 4, A-lN).

Haibinblw BMpaxkeHa iHTEHCUBHICTb MaToOroriy-
HUX 3MiH BM3Ha4YeHa y TBapuH 2 rpynu, Wo nigreep-
JKy€e afeKkBaTHICTb BUKOHaHOI mogeni (puc. 2, A-IN).

Mpw NOPIBHAHHI MaKpPOCKOMIYHMX 3MiH MiX 2 Ta 3
rpynamm BuM3HadeHa MeHLla iHTEHCMBHICTb AEeCTpYykK-
TMBHMX 3MiH XPSLLOBOI NOBEPXHi KONIHHOro cyrrnoby
(puc. 2, A-I' Ta 3, A-IN).

Mpu NOPIBHAHHI MaKPOCKOMIYHMX 3MiH MiX 2 Ta 4
rpynamMmum Bu3HaveHa BigCyTHICTb NaTonorivyHol ysypa-
Lii Ta gedekTiB XpsALWoBoi nosepxHi (puc. 2, A-I' Ta
4, A-T).

TakuM YMHOM, Ha NiACTaBi OTPMMaHUX pe3yneTaTiB
MO>XXHa CTBEPAXYBATH, LLLO NPU BHYTPILLHBOM I30BOMY
BBeAeHHi npenapaty XC B1u3HayeHa MeHLa iHTEeHCUB-
HICTb OEeCTPYKTUBHUX 3MiH XPSLLOBOI MOBEPXHi KOMiH-
Horo cyrno0y, a Npy BHYTPIiLLHbLOCYTNI000BOMY — BU3Ha-
YeHa BiACYTHICTb NaTonoriyHol y3ypadii Ta gedekTis
XPSILLIOBOI MOBEPXHi, WO CBiAYMTb MPO OCOBNMBICTL
TOMIYHOro BMNIIMBY XOHAPOMPOTEKTOPHOro npenapary
(puc. 3, A-I' Ta 4, A-IN).

O6roBopeHHs. Ha cborogHillHin aeHb BeaeTbcs
amnckyciqa wono aouinbHocTi Ta edpektuBHocTi XC npu
OA i 3 UMX NUTaHb iICHYIOTb Pi3Hi AyMKM, iHOAI NPOTU-
nexHoro xapakrtepy [21-25]. Y cyuyacHin niteparypi
TaKoX HEMa€E €QMHOI AYMKM WoA0 edheKTUBHOCTI BHY-
TpiwHbocyrnoboBoro BBegeHHst XC npu OA [26, 27].
BinbLwicTb aBTOPiB HAMaraeTbCA 3aCTOCOBYBATU KOM-
6iHauito XC Ta rianypoHoBoi kucnotu [28-30].

Y paHomy gocnigkeHHi cnpobyBanu Bisyaniay-
BaTM MOPAOMOriYHi 3MiHKM MpK BHYTPIWHbOCYrNobo-
BOMY Ta BHYTPILLHLOM’A30BOMY BBefeHHI XC Ha Tni
ekcnepumeHTansHoro OA Ta nopiBHATK iX. B gocni-
IPKEHi BWCBITNIEHA MOXIUBICTb BUKOPUCTaAHHA XC
npu BHYTPIWHbOCYrNo6oBOMY BBEAEHHI, BUsiBEHa
edeKTNBHICTb Ta BMMAWB Ha MakpPOCKOMiYHi 3MiHW Y
TKaHMHaX KoniHHoro cyrnoby, ouiHeHi BigMiHHOCTI
BiJ, BHYTPILUHBOM A30BOr0 BUKOPUCTAHHS NpU eKcne-
pumeHTansHomy OA. lNpoTe, 3 ornsagy Ha NPOBeAEHi
OOCIiIKEHHS, CTBEpOKyBaTW, WO nogidHy Aaito Oy-
OyTb MaTu Bci npenapatu XC, He goBogutbes. Tpe-
6a nam’ataty, Wo edekTUBHICTL npenaparty XC 3a-
nexuTb Big BGaratbox hakTopiB, 30Kpema Big SKOCTI
cupoBuHm [31].

BucHoBKM. [Mpy BHYTPILLHLOM’ SiI30BOMY BBEAEH-
Hi XC BUSABNEHO MEHLUY iHTEHCMBHICTb OECTPYKTUB-
HUX 3MiH XPsILLOBOI MOBEPXHi KOMiHHOro cyrnoba, a
NP1 BHYTPILHBOCYrNo60oBOMY — BIACYTHICTb A4ECTPYK-
Lii xpsawa Ta gedekTiB XpsiLoBOi MOBEPXHI, WO CBia-
UnTb NPO ocobnmBICTb MicLeBoi aji XC.

BHyTpiwHboCyrnobose BeBeageHHs XC MoxHa pe-
KOMeHAyBaTh A5 KniHiyHoT anpobauii npu octeoap-
TPO3i KONiHHOro Ccyrnoby.

MepcnekTuBM nopanbluMx AochigkeHb. [lo-
cniganTn GioXiMiYHI 3MiHM NpY BHYTPILUHBOCYrNo60BO-
My Ta BHYTPILUIHbOM 30BOMY BBEeAEHHI XOHAPOITUHY
cynbdaty kponam nopoam LUnHwmna.
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Macroscopic Changes in the Knee Joint with Intraarticular and Intramuscular Administration

of Chondroitin Sulfate on the Background of Experimental Osteoarthritis

Nosivets D. S.

Abstract. The purpose of the study was to investigate macroscopic changes in the knee joint during
intraarticular and intramuscular administration of chondroitin sulfate to laboratory rabbits in experimental os-
teoarthritis.

Materials and methods. Experimental studies were performed on nonlinear, healthy 16 adult Chinchilla
rabbits (8 males and 8 females) weighing 2.5 kg. The experimental model of osteoarthritis was based on the
introduction of a solution of monoiodoacetic acid into the knee joint at the rate of 3 mg per 50 pl of sterile sa-
line. Chondroitin sulfate was administered intraarticularly and intramuscularly. Chondroitin sulfate was admin-
istrated intraarticularly 0.24 ml 1 time in 3 days 5 times on 28, 31, 34, 37 and 40 days of the experiment and
intramuscularly — 0.24 ml 1 time per day every other day for 25 days (from the 28" day of the experiment to the
53 day). The analysis of macroscopic assessment of rabbit knee joints was performed.

Results and discussion. Intramuscular and intraarticular injection of chondroitin sulfate reduces the inten-
sity of the degenerative-dystrophic process due to the impact on inflammatory and the activation of anabolic
mechanisms. Intraarticular administration of chondroitin sulfate leads to a greater increase in the level of fac-
tors of bone and cartilage formation and a greater decrease in the levels of factors of the acute phase of inflam-
mation and factors that destroy the cartilage matrix. In our study, we attempted to visualize and compare mor-
phological changes in intraarticular and intramuscular administration of chondroitin sulfate on the background
of experimental osteoarthritis. The study highlights the possibility of using chondroitin sulfate in intraarticular
administration, identified the effectiveness and impact on macroscopic changes in the tissues of the knee joint,
assessed differences from intramuscular use in experimental osteoarthritis. However, in view of our research,
it is not necessary to claim that all chondroitin sulfate drugs will have a similar effect. It should be remembered
that the effectiveness of chondroitin sulfate depends on many factors, including the quality of raw materials.

Conclusion. Intramuscular administration of chondroitin sulfate revealed a lower intensity of destructive
changes in the cartilaginous surface of the knee joint, and intraarticular — the absence of cartilage destruction
and defects of the cartilaginous surface, which indicates the peculiarity of the topical effect of the chondroitin
sulfate.

Keywords: chondroitin sulfate, intraarticular and intramuscular administration, chondroprotection, osteo-
arthritis.
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AHATOMIA BEJINKOIO YENLA Y NNIOAEA NOXUJIOrO BIKY

MonTtaBCcbKu AepxaBHUM MeAUYHUN YHiBepcuTeT, NMonTaBa, YkpaiHa

Mema — pocniguTn 30BHIWHIO BygoBy, Tonorpa-
didyHy i mopdomeTpuyHy BapiabenbHICTb apTepin
BESIMKOro Yenus y XIHOK i YOMOoBIKiB NOXMMNOIO BiKY B
HOPMI.

Mamepian ma memodu. JocnigpxeHo Benuki yen-
ui Ha 20 Tpynax ntogen noxmnoro Biky. BukopucTaHi
MOPOMETPUYHUIA, COMATOCKOMIYHUI METOOUN, aHaTO-
MiYHe npenapyBaHHs.

Pesynsmamu. Benukui yeneupb KpoBomnoctada-
€TbCHA NPaBoto i NIBOK LUMYHKOBO-YENUEBMMU apTe-
pismu. Lli apTepii yTBOpIOIOTL BEPXHIO apTepianbHy
oyry B 15 i3 18 Bunagkis, a B 3 Bunagkax gyra byna
BiACYTHA. HWxHS apTepianbHa gyra 6yna HasiBHa B 1
i3 20 Bunagkis. JliBa WNyHKOBO-YenueBa apTepid B 2
i3 20 Bunagkis byna BigCyTHA Ha NepeHin NnacTuHUi
BENMKOro Yenus i BusBnsAnach B TOBLLi 3a4HbOI nnac-
TMHKM Benukoro Yenus. Big npasoi wnyHkoBo-yenue-
BOI apTepil BiAX0OATb: LUeHTpanbHa, npasa Megians-
Ha, NpaBa MpOMiXHa i NpaBa naTtepanbHa apTepii. Y
ABox i3 20 BMnagkiB Big Npasoi LUTYHKOBO-YenueBoi
apTepii Bigxoawna nisa gogaTkoBa apTepis, sika pos-
TaloByBanacs B NiBii MOMOBUHI BENMKOrO 4enus.
LleHTpanbHa apTepis Benvkoro Yenus mae BinbLuy o-
BXMWHY | 30BHILLHIV giameTp y Yonosikis. [inku npasoi
LUMYHKOBO-4YeNUEeBOi apTepii KpoBOMOCTayaloTb Npasy
MONMOBWHY BEMNWKOrO Yenus i 4oXoaAaTb A0 HUXKHBbOrO
Kpato BifbHOI MOro 4actuHu. JliBa wnyHKoBoO-yenue-
Ba apTepia po3ranyXXyeTbCa Ha NiBy MegianbHy, nisy
NPOMiXKHY | NiBY natepanbHy apTepil, ski ranyssaTbes
B TOBLLi NiBOi MOMOBWHM Yenusa i KPOBOMOCTaYalTb
il He 0OX04AYM 0 HWXKHBOIO Kparo BifIbHOI YaCTMHU
yenus. Buasunu B 45% 4otupunkyTHy, B 15% TpuKyTHY
i B 40% HenpaBunbHy 3 ABOMa i Binblie nonactamm
hopmMu BENUKOro Yenus. 30Ha LeHTpansHoi, a npu ii
BiJCYTHOCTI NpaBoi MeAdianbHOi i NiBoi MeaianbHOI ap-
Tepin BENUKOro Yenus Kpawia Ans BUTMHAHHA Knar-
TS ANS TpaHCnnaHTaTa npu YOTUPUKYTHIN | TPMKYTHIN
dhopmax BEMNUKOro Yenus B fogern NoXmrnoro BiKy.

BucHosku. Y nwopgein noxunoro Biky ¢opma Be-
NVKUX YenuiB He 3anexuTb Big TUNy cTaTypwu ix Tina.
Hanbinbwy nnowy marTb Yenui YOTUPUKYTHOI dop-
MW, MEHLLY TPUKYTHOT i HenpasuneHoi popmun. Hase-
HICTb XMPOBO| TKAHWHW Y BENMKOMY Yerui 3anexuTb
BiA, Macu Tina. 3 BIiKOM 30BHILLHIA BUrNS4 BENUKOro
yenus Yepes HasiBHICTb XXMPOBOT TKAHWHWN 3MIHIOETLCS
BuaineHi bopmn Benvkoro yenust B 3anexHocTi Bif
HasiBHOCTI BMpPaXEHHS >XUPOBOI TKaHWHW: 1) Benuki
yenui 3 BiACYTHICTIO XXMPOBOI TKAHUHM — XMPOBAa TKa-
HMHa Gyna HasiBHa TiNbKW B3O0BX KPYNHWUX CyAWH, a

B iHWMX YacTuHax 4deneub OyB NMpo30puUM, sIK TOHKE
MEepexXuBo 2) Benuki venui 3 NOMipHO PO3BUHEHOND
XMPOBOIO TKAHWMHOK, fika PIBHOMIPHO y BUrMSAi Ma-
NEHbKNX YaCTOYOK MOKPMBAE BECh Yveneupb; 3) BENuKi
yerui 3 HagMIpHO PO3BMHEHOI KMPOBOK TKAHMHOLMO,
sIKa CyUiNbHMM LLapOM MOKPUBAE Yeneupb

KniouoBi cnoBa: dhopma, apTepii BENUKOro Yven-
us noanHn, mopdomeTpist.

3B’A30K pobOTU 3 HAayKOBMMM Nporpamamm,
nrnaHamu, Temamu. Po6ota € pparmeHTOM NnaHoBOI
HaykoBO-AocnigHOI poboTy kadegpu aHaToMmil nogn-
HY [onTaBCbLKOro AepXXaBHOMO MEOUYHOIO YHiBEPCU-
Tety «MopdodyHKLiOHaNnbHe BUBYEHHS BHYTPILLHIX
opraHis noguHN Ta nabopaTopHUX TBapuH B Pi3HUX
acnekTax ekcnepumMmeHTanbHoi meguuuHuy, Ne gep-
»aBHoI peecTpauii 0121U108258.

BcTyn. Benuknini yeneub 3anmae neplue micue
3a 4aCTOTOI 3HAXOMXKEHHSA B HbOMY MeTacTasiB npu
paky sie4HUKIB Yy XiHOK [1]. Kpim TOro, BiH € akTUBHUM
y4acHWKOM B npoueci pe3opbuii neputoHeanbHOI pi-
OVHN Ta 3axuLLae YepeBHY MOPOXHMHY, YTBOPIOKYN
obOMexXyBanbHWUI Barn HABKOJSO BHYTPILLHbOYEPEBHOMO
BOrHMLLA Nig Yac naTtonoriyHuX npouecis [2, 3, 4]. Ha
TenepiLHi Yac OMEHTOMMAacTMKa BUKOPUCTOBYETLCSH
B KMiHILi NpaKTUYHUMKU Xipypramu npu HasiBHOCTI Ae-
eKTiB Ha pi3HUX opraHax y niogen [5, 6].

MeTta gocnigxeHHA. [Jocnigutn 30BHiWHKO Oy-
Aoy, TonorpadivyHy i MOpdOMETpUYHY Bapiabenb-
HICTb apTepiil BENUKOro Yenus Yy XIiHOK i YOroBiKiB no-
XUIOro BiKy B HOPMI.

MaTtepian Ta meTtoau pocnigkeHHA. Benwuki
yenui gocnigkyesanucs Ha 20 Tpynax nogen noxuno-
ro Biky 6e3 HasiBHOI NaTonorii B YepeBHil MOPOXHWHI,
B3SITMX BIONOBIOHO [OroBOpy MpO CniBpoGIiTHULTBO
naronoroaHatomMmiyHum BiggineHHam Kl «[lonTtas-
cbka obnacHa kniHivHa nikapHs iM. O.®. Manbuesa
MOP» i MNMonTaBcbkum obracHMM naTonoroaHaToMiy-
HUM 6topo.

PoboTta Gyna npoBegeHa BignoBigHO 0O BUMOT
«IHCTPYKLUIT Npo NpoBeAeHHsA CYyA0BO-MeANYHOI eKc-
neptman» (Hakaz MO3 Ykpainu Ne6 Big 17.01.1995),
BiANOBIOHO 4O BUMOT i HOPM, TUMOBMM MOSNTOXEHHSIM
3 nuTtaHb eTukn MO3 YkpaiHn Ne 690 Big 23.09.2009
p., «[lopagky BunydyeHHs GionoriyHmMx o6’ekTiB Big no-
Mepnux, Tina SKkux NignaratoTb CyA0BO-MeaNYHIN eKc-
nepTusi i naTonoroaHaToOMiYyHOMY LOCHIIKEHHIO, ANS
HaykoBux uinemn» (2018).

74 YKpaiHCbKUM XXypHan meguuuHu, 6ionorii Ta cnopty — 2022 — Tom 7, Ne 2 (36)



Ha ocHoBi 3Ha4yeHHs iHOEeKCy macu Tina BuU3Ha-
YaBca Tun cTatypu Tina niogen (taén. 1). lMicns
PO3TUHY Tpyna MeTaneBol MiHINKo BUMiptoBana-
CSA TOBLUMHA MiALWKIPHO-XMPOBOI KNITKOBUHW Ha PiBHi
nynka Ha NepeaHin CTiHLi YepeBHOI NOPOXHUHU. Bu-
KOPUCTaHHA COMAartoCKOMIYHOro MeTody [03BOSMII0
BU3HAYNTU pOpMY, Ta HASIBHICTb XKMPOBOI TKAHUHN 1
OTBOPIB Ha BENMKUX Yyenuax. MeTtogom aHatoMivyHOro
npenapyBaHHSA NPOBOAMIIOCS BUAINEHHA apTepin Ha
BeNuKMx Yenusix. MopdomMeTpnyHM MeToaoM BuU-
MipSNN OOBXUHY | LUMPUHY BENUKMX YenuiB. [oBxu-
Ha BM3Ha4yanacb No ABOM HaMBigaaneHiluuM To4kam
BEPTUKANbHOI CEPEAMHHOI OCi BENUKNX YerLiB, a Ln-
pWHa NO KpanHiM TOMKaM rOpU30HTarnbHOI CepeanHHOT
Bici yenuis. MNnowla Benuknx Yenwis BUpaxoByBanacs
3a nporpamoto Auto CAD 2010 poky cepinHui Homep
356-72378422. [lani ansa ornsgy apTepii npenapatm
BESIMKMX YerLiB po3TalloByBany Ha HeraTtockor, no-
TiMm poTorpadpysanu i BUMIpSINK LWITaHrenbLUMpKynem
Ha BENUKUX Yenuax BENUYMHY AOBXUHM i 30BHILUHLO-
ro giametpa marictpanbHUX CYAuWH i iX rinok.

Tabnuusa 1 — Po3nogin gocnimpkyeansHoro matepiany

BikoBi Tun 6ynoBu Crarb
. . . yono- | Bcboro
nepiogun Tina KIHKU .
Biku
BpaxiomopdHui 8 6 14
Moxunuin | MesomopdHUn 1 1 2
[onixomopdHui 1 3 4
Pasom 10 10 20

[ns BM3Ha4eHHA cepeHbOro apuMeTUYHOrO i
cepeaHboro BiOXWNEHHS NapamMeTpiB AOBXWHWU i 30-
BHILLUHBOrO AiameTpa MarictparnbHuUX CyauH i ix Finok
npoeogunacb ctaTuctudHa obpobka oTpuMaHux ga-
HMX 3a nporpamoto Microsoft Excel 2010 poky.

Pe3ynbratn gocnigkeHHs Ta iX 06roBopeHHs.
3aranbHO BiAOMO, LLO BEMWKUIA Yeneupb — ue 4YoTupu
NINCTKN HYTpOLLEBOI ovepeBuHU. lNepedHi aBa nucT-
KN HYTpOLLEBOI OYepeBWHU MaloTb HasBy nepeaHbol
nnacTuHkn 4Yenusi. BoHa nouvHaeTbcsa Big BEnUKOl
KPMBMHW LUMYHKA, | NpAMYE BHU3 OO YenueBoi CTpid-
Kn 06000BOI KULLKM 3pOCTal0uUCh 3 HEto, a garni 3a-
rMHaeTbca OO 3afy i NigHIMaeTbCcAa Bropy nig Ha3Bowo
3a4HbOI NNacTUHKM Benukoro Yenus [3, 7, 8]. Ycta-
HOBIEHO, L0 BENWKMN Yenelb Mae ABi YaCTUHU: 3a-
KpinneHy i BinbHY. 3akpinneHa yYactnHa 4denua — ue
LLNTYHKOBO-0600BOKMLLIKOBa 3B’A3Ka, SKa po3Tallo-
BYETHCS MiXK BENUKOK KPUBUHOIO LLUMYHKA | YenLueBowo
CTpidkoto nonepevHoi o6ogosoi kuwkun [9, 10]. Mix
nepegHbO i 3a4HLOK MAAaCTUHKaMM BEMNWKOro Yen-
ud y 4opocnux nogen y 6inbluocTi BUNaKis BiaCyTHA
NOPOXHUHA, LLO NiATBEPAXKYETLCA OAHUM OOCHIIKEH-
HAM | gaHuMy iHwmKx aeTtopis [11, 12]. Baxnuee 3Ha-
YEHHs1 Ons KNiHILMCTIB Mae Micue Tor (akT, WO Ha
BIMTbHIl YaCTUHI BENUKOro Yenus MoXyTb OyTn HasABHI

ExcnepuMeHTanbHa meauuuHa i mopdonorisa

OTBOPU. Y AOCNIAXEHHI TiNbKM Ha ogHOMY npenapari
BEJIMKOrO Yenusi B BiMbHIl AOro YacTuHi (nepeaHs i 3a-
OHS1 NITACTUHKM Bynn 3poLLeHi) BepucpikyBanucs 2 Ha-
CKpi3Hi otBOpMu giameTtpom 0,2 i 0,4 cm, po3TalLoBaHi
No CepeanHHIN NiHii Ha BiACTaHi 2 CM BULLE HWXKHBbOIO
Kpato yenud. Llen cbakT nigTBEepmKyeTHCS i iHLWIMMK aB-
Topamu [2, 10, 13]. Ha nepegHi nnactuHUi BENNKOro
Yyenus OTBOPIB, AKi 3'€QHYIOTb Or0 NOPOXHUHY (Mpw i
HasABHOCTI) 3 YePEBHOK MOPOXHWUHOK, HE CnocTepira-
nn. HassHicTb uux oteopis onucye A.H. MakcumeHkoB
[11]: B ogHOMY BUNagky BenuyunHa otBopy Oyna 3,5x6
CM, a B iHWoOMY — 4x8 cm. [Npu 3ananeHHi BENnKoro
Yyenus Yepes oTBOPM NaToNOrYHMIA NPOLIEC MOXe PO3-
NMOBCIOXKYBATMCS Ha OpraHy YepeBHOI NOPOXKHUHM.

AHani3 BnacHuMx gocnigykeHb A03BONUB BUAINUTU
Tpu hOpPMM BEMMKOrO Yenus IOAMHU: HYOTUPUKYTHY
(puc. 1), TPUKYTHY | HenpaeunbHy. CnocTepiranu, Wo
HWXKHIA Kpan BENMKMX YenuiB HEPIBHUIN Yepes HasiB-
HICTb NEBHOI KiNbKOCTi A3MkonodibHMUX BUMUHIB i3 He-
3HAYHUM PO3MEXKYBAHHSIM.

Puc. 1 — Burnsag npucTiHKOBOT NOBEPXHi YOTUPUKYTHOI

dopma Benuvkoro yenua niognHni. Bonormn Hedikcosa-

HWWA npenapaTt. A — 3 HaAMIpPHO BUPaXEHO XUPOBOKO
TKaHWHOIO; b —3 BiACYTHICTIO XXMPOBOI TKAHWUHN

lMpumimku: 1 — BeNvKa KpMBMHA LUMNYHKA; 2 — nonepeyvHa
obopgoBa Kuwka; 3 — CyanHu BEMMKOro Yenus.
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MeaunyHi Hayku

YomupukymHa ¢opma BEenukoro 4enus Bu-
SABNEeHa Ha Tpynax niogen XiHo4ol i Yonosivoi cTari
B moxunomy BikoBomy nepioai B 9 Bunagkax i3 20.
Mpn 6paxiomopdHOMY TUNi CTaTypu Tina nogen Be-
nvki Yenui uiei dpopmMyn Manu WMpuHy Big 25 cMm Jo
35 cMm, sika nepeBaxana ixHW OOBXWHY (17,5-27
cM) i mrowly, Benu4yMHa SKoi Bapitoe Big 716 cm? go
1720 cm?. MNpw gonixomopchHOMY TuMi cTaTypum Tina
HaBMakn A0BXMHa kKonuBanach Big 25 cm go 33 cm i
nepesaxarna wunpuHy (20—23 cm), a nnowa CTaHOBU-
na 720-1050 cm?. Mpu Me3omopdHOMY TuMi cTaTypm
Tina noaMHU B NOXUIIOMY BiLli YOTUPUKYTHOT cpopmu
BEnuKi Yenui B 4aHOMYy AOCHiAKEHHI He BUABMSMNMUCEH.
BignoeigHo gaHux I.B. LLkBapkoBcbKkoro [5] wupuHa
Yyenusa Konueanack Big 29 o 36 cMm i B cepegHboMy
popisHioBana 33,411,9 cM; QOBXMHA iIHTAKTHOrO Yen-
LS konuBanacs Big 26 ao 32 cMm i B cepegHboMy [0-
piBHtoBana 29,0+1,62 cwm.

Ha nigctasi gaHux cnocTtepexeHb Benuki Yendi
YOTUPUKYTHOT (bOPMK HaMKpaLle NOKPMBaKTb OpraHu
YepeBHOI MOPOXHMHW, | 3aXMLLAOTb X BiJ NOLLKOMKEH-
HA | nepeoxonoaXeHHs. KpiMm TOro B KNiHiYHIN NpakTu-
Ui YOTMPUKYTHa dhopma BENUKOro yenusa HambinbLue
BMKOPMWCTOBYETBCS Xipypramu Npuy NracTUYHMX onepa-
Lisix (omeHTOMMacTuUi), Tak SIK BOHa OA€ MOXIMBICTb
BUTUHATW LUMPOKMIA KManoTb, SKUA MOXITMBO MOJO-
BXUTM i 3aKpUTU JedekT Benukoto nnoteto [14].

TpukymHa ¢hopma Benukoro Yenusi Oyna HasiBHa
Ha Tpynax niogewn XiHo4oi i YonoBivoi cTaTi B 3 BUnaa-
kax i3 20. TpukyTHOI pbopMu Benuki Yenui 3ycTpiva-
IOTbCS PiAKO. BOHN MatoTb LLUMPOKY OCHOBY i BY3bKWI
HWXKHIN Kpan, SIKUA 3aKiHYYETbCA KYTOM. 3MilLeHHsI
BifTbHOroO Kpar 3HauvHe, Lo [03BOSISIE YenueBi nepe-
MilLaTUCA B YepeBHIN MOPOXHUHI NMPU NaToNoriyHmMx
npouecax. TpukyTHOI cpbopmMmn Benuki Yenui Oynu Bu-
SBMNEHi Ha Tpynax niogen XiHo4oi i Yonosiyol cTari
npyv mMe3oMOopdHOMY i AONIXOMOPHOMY TUNax cTa-
TypM Tina 3 HaCTYMHUMK NapaMmeTpamu: JOBXUHA 25—
37 cm, wupuHa 22,5-29,4 cm, nnowa 706—-1333 cm?.

HenpasurnbHa ¢popma Benukoro yenusa dyna Ha-
sIBHA Ha Tpynax XiHO4YOi i Yonosiyoi cTaTi y 8 Bunag-
kax. BignoBigHO BnacHux AOCNimMKEeHb BENUKi Yerui
HenpaBuIbHOI bopmMn Manu AOgi, Tpu i Ginblle pos-
MexoBaHi nonacTi. B noxunomy Biui JOBXUHA YenuiB
HenpasunbHOI hopmun Bapitoe Big 14 cm go 30 cm, a
WwrpuHa Big 28 cm (HavimeHwa) oo 52 cm (Hanbinb-
wa). BennunHa ixHboi nnowi 6yna B Mexxax 606 cm? —
1588 cm?. 3a paHumn J1.B. Xanikosa [1] Benuki Yenui
y 40 xiHOK (BiK, TUN cTaTypu Tina i doopma 4enuis He
BKa3aHi) Manu HacTynHi cepegHi BENUYMHW napame-
TpiB: AOBXUHa 22,4126 cm (HarimeHwa 14 cMm, Hal-
Ginbwa 33 cm), wupuHa 37,8+3,7 cm (HavmeHLwa
20 cm, Hambinbwa 42 cm), nnowa 831,4+23,9 cm?
(HavimeHwa 658 cwm, Hanbinbwa 928 cm?). BogHouvac
O. M. MakypwvHa [2] HaBOgUTb AaHi, WO y AOPOCMMX
nogen nnowla BEnNuKoro Yvenus Bapitoe Big 268 fo

980 cm? y yonosikis i Big 220 go 840 cm? y xiHok. LWn-
POKUI i AOBrMA BENUKNIA Yeneub 3 nnower 726132
cm? crocTepiraBest Y 64,2% >xiHOK 3pinoro, NOXMmoro i
CTapeyoro BiKy, ToAi K Y YOMNOBIKIB Y LUX Xe BiKOBUX
rpynax uveneupb nnoileto 726132 cm? Busiensanachb y
29,4%.
3rigHO BMacHUX CnocTepeXeHb, 3 BikOM 30BHILL-
Hil BUrMAL, BENMKOTO Yernus Yepes HasiBHICTb XXMPOBOI
TKAHWHW 3MIHIOETBCS, IO Y3roKyeTbCH 3 JaHUMM Ni-
TepaTypHux mxepen [13]. Ocobnneo BMpasHO Le Bi-
3yani3yeTbCs B Mofen i3 3aBO0 Macoto Tina.
BuaineHo HacTynHi dopmMu BENUKOrO Yenus B 3a-
NEXHOCTI Bi, HASABHOCTi BUP@XEHHS XXUPOBOT TKAHWUHMU:
1) Benuki Yenui 3 BiACYTHICTIO XXMPOBOT TKAHWUHU —
XvpoBa TKaHuHa Oyna HasiBHa TiNbku B3OOBX
KPYMHUX CYOMH, @ B iHWWX YaCTUHax yeneub
OyB NpPo30puM, sIK TOHKE MepexunBso (puc. 1);
2) BenuKi Yyenui 3 NOMipHO PO3BMHEHOKD XMPOBOHD
TKaHWHO, sika PIBHOMIPHO y BUMsAAi ManeHb-
KMX YaCTOYOK NOKpPMBAE BECH YeneLb;
3) Benuki Yenui 3 HaAMIPHO PO3BUHEHOI XMPO-
BOK TK@HWHOIO, siKa CYLiNbHMM LLIApoOM MOKpK-
Ba€ yeneup (puc. 1).
3a3Ha4ymMMo, WO B MOAen NOXuroro BiKy Benu-
Ki Yenui manu 6nigo »oBTe 3abapBrieHHs1 3 MaTOBUM
BiTIHKOM i «3mMopLLeHU» BUmMag. Benuki yenui 3 Haa-
MipPHO PO3BMHEHOH KMPOBOK TKAHUHOK MOTOBLLYHOTb-
cs i cTtaloTe Manopyxomumu. Lli BikoBi ocobnuBocTi
Yyenuis MaloTb BaXIMBE 3HAYEHHS B MPaKTUYHIN Xipyp-
ril NPy onepaTuBHUX BTPYYaHHSX, K HA CAMOMY Benu-
KOMY 4enui, Tak i Npy TpaHCcnnaHTawii Moro YacTuHM,
LLIO NigTBEPAXKYETHCA AaHNUMM iHLWKX aBTopiB [6, 14].
OnucaHo, Wo Benuknii Yenelb MOAMHU KPOBO-
nocTavyaeTbCA MPaBOK i NIBOK LUMYHKOBO-YenLUeBu-
Mun aptepiamn. lpaBa LWNyHKOBO-YernueBa apTepis
€ TIMKOK LUNYHKOBO-ABaHaAUATMNANOKULLKOBOI ap-
Tepii, a niBa WyHKOBO-YenLUeBa apTepia BiAXoauTb
Big cenesiHkoBoi apTepii [8, 15, 16]. Ha ocHoBi npo-
BeEeHOro MakpoCKONiYHOro AOCHiAXEeHHS apTepin Be-
NNKOTro Yenus y XIiHOK | YOrOoBIKiB NOXMIIOro BiKy npasa
LUSTYHKOBO-YenueBa apTepia Oyna BusiBNeHa Ha BCiX
20 npenapaTtax, a niBa LWNyHKOBO-4enueBa apTepisa B
90% (18 BmnagkiB i3 20) Ha 3akpinneHin YacTuHi Benu-
koro 4venus. lMNMpaga i niBa wnyHKoBoO-Yenuesi apTepii
aHOCTOMO3YKTb MK COBOH Ha 3aKpinfeHi YacTuHi
BEMWKOro Yenus B AiNSHLI BENUKOT KPUBUHK LUMYHKA
83,3% (15 Bunagkis i3 18), yTBOPIOOYM BEPXHIO apTe-
pianbHy ayry Benukoro yenus. B 16,7% (3 Bunagka i3
18) Npu HasBHOCTI Ha BKa3aHil BWLUE YaCTWHi Benu-
KOro yenus niBa i npasa LWAYHKOBO-Yenuesi apTepii
Mk coboto B3arani He 3’egHyBanucs. Buie onucani
dakTn NiATBEPAXYIOTLCA OaHUMM iHLWKX aBTopiB [5,
7, 8,14, 16].
30ebinbLoro npaea LWyHKOBO-YenLUeBa apTepis
mMana 6inbLuy JOBXMHY i AiaMeTp B NOPIBHSHI 3 MiBOO
LLUNYHKOBO-YENLUEBO apTepieto. Ha Benukux yenusax
i3 TpyniB >XiHOYOI cTaTi AOBXMHA NpaBoOi 4YenueBo-
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LLYHKOBOI apTepii konmeanacs Big 14,5 cm go 38 cwm,
a piametp crtaHosmB 0,16-0,38 cm i BignoBigHO Ha
Yyenuax i3 TpyniB 4oroBiyoi cTaTi AOBXWHa MNpaBoi
LUyHKOBO-4YenueBoi apTepii — 10,6-26 cm, giameTp —
0,21-0,32 cm, Wwo cniBnagae 3 4aHUMK iHWNX aBTopiB
[12, 17]. Oeski aBTOpU BKa3ytoTb, L0 AiaMeTp nNpasoi
LLSTYHKOBO-YENLEBOi apTepii cTaHOBUTL 3 MM i GinbLue
Ha noyaTtky i 1,5-2 MM Ha piBHi cepeanHu BENuKoi Kpu-
BMHU wWwnyHKa [18]. B ycix Bunagkax cnocrtepiranocb
Bigrany>keHHs Bif NpaBoi LUYHKOBO-YENUEBOI apTe-
pil LWNYHKOBUX Finok B KinbkocTi Big 3 go 12. Li rinku
MWK Bropy Ha 2-4 cM no nepegHin CTiHUi WyHKa i
BXoaunu B ii ToBLLY. BuaBneHo, Wo Benvkun Yyeneup
SK Y XiHOK, TaK i B 4OroBIKiB KpoBOnocTayaBscs 4er-
LeBMMM Tinkamu, ski Bigxogunu Big npasoi abo nisoi
LUNYHKOBMX apTepii, Konn BOHM po3TalloBYBanucs B
OinNsHUi Manoi KpuBMHK WnyHka B 25% (5 Bunagkis
i3 20). KoxHa rinka viwna BHM3, nepetvHana LunyH-
KOBO-YenueBy apTepilo, ranyaunacb, KpoBonocTtaya-
04N BEPXHIO TPETUHY BIiNbHOT YacTMHU Yenus. AHanis
BNacHMX [OChigKeHb A03BOMMB BUAINWUTM HACTYMHi
Yyenuesi MKW MNpaBoi LUTYHKOBO-YENLUEBOi apTepii:
LeHTpanbHy, NpaBy MegianbHy, NpaBy NPOMiXKHY, npa-
BY nateparnbHy i niBy gogatkosy. [inku npaBoi WnyH-
KOBO-YEenueBOi apTepii KPOBONOCTa4yaoTb BCHO MpaBy
YacTMHY BENWKOro Yenust i AoXoAATb OO HMKHBOIO
Kpato BiflbHOT YaCTWMHM Yenus.

LleHTpanbHa 4venueBa apTepisa Gyna BusiBreHa
y 85% (17 Bunagkis i3 20) i posrawoByBanacb no-
cepeaviHi Benukoro Yenus (puc. 2). BoHa Bigxognna
nig kytom 85°-90° Big nMpaBoi LWYHKOBO-YenLUeBoi
apTepii, 4ani B CEPeaHiN i HUXHIN TpeTUHaX OOBXUHN
Yyenusa posranyxxyBanacs Ha npasi i nisi 6i4Hi rinku,
MOTiM JOXOAMIIA A0 HWDKHBOMO Kpak BiflbHOI YaCTWHU
BEJIMKOrO Yenus.

Puc. 2 — AHaToOMiYHUI NpenapaT BENWKOro Yenus noan-
HW NMOXMIIOro BiKy

lMpumimku: 1 — npaBa LWNyHKOBO-YenueBa apTepis; 2 —
LWYHOK; 3 — niBa LMNyHKOBO-Yenuesa apTepis; 4 — nisa
MedianbHa apTepis; 5 — UeHTpanbHa apTepis; 6 — npasa
MegianbHa apTepis; 7 — NnpaBa naTtepanbHa apTepis

ExcnepuMeHTanbHa meauuuHa i mopdonorisa

Cnoctepiranu, wo npaea OivHa rinka ueHTpanb-
HOT YerueBol apTepii aHacToMo3yBana 3 NpaBolo Me-
JianbHol Yyenuesoto apTepieto (1 BUNagok), a B ABOX
BMnagkax ii niea 6iyHa rinka aHactomo3yBana 3 nisoto
nartepanbHO i MefianbHOK YenueBnMK apTepismm
(rinku NiBOI LWNYHKOBO-4YenNUeBoi apTepii). Ha Benukux
Yenusax XXIHOK OOBXMHA LeHTpanbHOI YenueBoi apTe-
pil konnBanacs Big 16,2 cm go 30 cm, a giameTp — Big
0,12 cm pgo 0,22 c™m i BignNnoOBiAHO Ha BENUKMX Yenusx
yonogikiB — 17-25,7 cm T1a 0,13-0,29 cm.

MpaBa megianbHa apTepia Oyna HasiBHa Ha BCiX
20 npenapartax BenuKoro Yenus. Y XIHOK Ha Benu-
KMX Yenuax AOBXUHA NpaBoi MefianbHol apTepil Ko-
nueanacs Big 6 cm go 31,5 cm, giametp Big 0,11 cm
po 0,13 cm i, BignoBiAHO, Ha Yenusax YonoBikiB BOHa
Mana posxuHy 17-25,7 cm, giametp — 0,13-0,29 cm.
lMpaBa MepianbHa apTepis posTalloByBanacb Ha
2-3 cM npaBopyd BiA LleHTpanbHOI apTepil BENMKOro
yenug, Bigxoamna nig kytom 60°-80° Big npaBoi WnyH-
KOBO-4YenueBoi apTepil, gani Hanpaenanaca 4o HUX-
HbOro Kpar BiNbHOI YacTuHW Yenusd. Big npasoi me-
JianbHOI apTepii BiAXoAUNN TiNku B CepeHini TpeTuHI
OOBXWHU Yerus, a Ha KiHLUEBI Tiflkv BOHa ranysunacbh
NO HWKHBLOMY Kpato BiflbHOI YaCTMHM BEMNWNKOIO Yenus.
Y 2 Bunagkax npasa megdianbHa apTepis aHacToMo-
3yBana 3 nNpaBOl NnaTtepanbHO apTepielo B npasin
AiNsHUi BINbHOI YaCTMHU BEMNWUKOIO Yenusi B CepeaHiin
TPETVHI NOrO JOBXUHM.

lMpaBa npomixxHa apTepis BusisneHa B 45% (9 Bu-
nagkie i3 20) Ha BenMMKMX Yenusix fgen noxusoro
Biky. [loBXUWHa NpaBoi NPOMDKHOI apTepii Bapiloe Bif
13 cm go 27,3 cm, a giameTtp ctaHosuB 0,11 cm Ha
BENUKMX Yernusax XKiHOK i BignoBigHO Ha BENMUKNX Yen-
LAX YOnoBikiB BOHa mMarna JoBxuHy — 13,2-22 cm, a
piameTtp konmeasck Big 0,1 o 0,14 cm.

lMpaBa natepanbHa apTepia Oyna nNpucyTHA B
70% (14 Bunagkis i3 20) Ha BENMKUX Yenusx foaen
noxmnoro BiKy. Ha Benukux 4yenusx >XIHOK OOBXWHa
npaBoi natepanbHoi apTepii konueanacs Big 7,5 cm
po 18,8 cm, a pgiameTp BapitoBas Big 0,1 0o 0,11 cm i
BiANOBIOHO Ha BEMNUKUX YEnuUAX YOMNoBiKiB JOBXMHA —
8-16,5 cm, giametp — 0,1-0,12 cm.

Y nBox Bunagkax i3 10 Ha BENMKNX Yenusax »KiHoK
BUSABUIM, LLO Bif NpaBol LLYHKOBO-YenLeBoi apTepii
Bigranyxysanucs nisi gogaTtkosi apTepii. Y nepLiomy
BMNaAKy NiBa [oOaTkoBa apTepis po3TalloByBanacs
Ha niBiN NOMNOBWHI BenUKOro 4yenus Ha 3 cMm naTte-
panbHile LeHTpanbHOI apTepii i aHacTomo3yBana i3
niBolo NaTepanbHOK apTepieto (rinka niBoi LNyHKO-
BO-4YenueBol apTepii). Y gpyromy BUnagky LeHTparb-
Ha apTepis Ha Yenui Byna BigcyTHS, a niBa gogaTkoBa
apTepia Nnpoxoamna no niBiv NOMOBUHI BCIET JOBXUHA
Yyenusa A0 MOro HWXHbOro Kpato. [JoBxuHa niBux go-
OaTKoBUX apTepin konuBanacs Big 18 cm o 21,5 cm,
a pgiameTtp — 0,11-0,13 cm.
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JliBa wnyHkoBo-4YenueBa apTepia Bigxoguna Big
cernesiHKOBOI apTepil B AiNsHUi BOPIT cenesiHkx, gani
NpoxoAurna B TOBLLi LLYHKOBO-CENE3iHKOBOI 3B’A3KM,
noTiM Hanpaensinacs OO0 BENWKOro Yenus i npotu
BEPXHbBOI YaCTVHWU BENWNKOT KPUBMHW LLNYHKa BXoauna
B TOBLLLY NiBOI BEPXHbLOI OiNsIHKN 3aKpinmneHoi YacTnHu
BEMMKOro Yenus Hk4ye Ha 1 cM Big BENUKOT KPUBUHN
LWnyHKa abo LWinbHO npunsraroymn 4o Hel, Wo nigreep-
[PKYETbCA AaHMMM iHWKX aBTopiB [19]. Cnig 3a3Haun-
T, WO Bi4 NiBOI LWNYyHKOBO-4YenueBoi apTtepii B 20%
(4 Bunagkm i3 20) WNyHKOBI rinkn He Biaxogunu. Ha
peLUTi NpenapariB BENMKOro Yenus Big NiBOi LWITYHKO-
BO-4enueBol apTepil BiAXoannu 2-7 LUNYHKOBI Mifku B
TOBLLi BEPXHbOI TPETUHWN 3aKpiNneHoi YacTUHN Benu-
KOro Yenus, Aani BOHW Hanpaensanucs Oropu i NpoHu-
Kanu B TOBLLY NepeaHbOl CTIHKM LLUYHKa Ha 2 CM BULLLe
BENWKOI NOro KpMBUHMW. JliBa LINyHKOBO-YenueBa apTe-
pis Oyna BiACYTHSA Ha NepeaHi NNacTUHLI BENWKOro
yenus B 10% (no 1 BuNaaky y XiHOK i Yyornosiki). Po3-
TALLIOBYHOYMCb B TOBLLi 3a4HBOI NMACTUHKMA BEMNUKOIO
Yyenusa niBa LWYHKOBO-YEMNUeBa apTepis TakoX pos-
ranyxysanacb Ha 7 — 13 wnyHKoBuKX rinok. Ha senu-
KMX Yenuax >XiHOK JOBXMHA MiBOI LWMYHKOBO-YenLUeBoi
aptepii Bapitoe Big 11 cm go 20,5 cm, a giameTp — Big
0,12 cm go 0,21 cm i, BiOANOBigHO Ha Yenusix YoroBiKiB
JoBxuHa Bapitoe Bia 8 o 16,5 cm, a giametp — 0,13-
0,24 cm. JlnbepmarHH-Meddept . Ta iH. [12] BKasye,
wo T1i goxuHa Big 14 go 21cm.

BrnacHi cnoctepexeHHs [03BONMMAM  BUAINUTU
HaCTYMHI TifikKA NiBOI  LUSYHKOBO-YENLUEBOI apTepii:
nisy MefianeHy, NpoMikHY i natepaneHy. Jlisa meni-
anbHa aptepia 6byna HassHa y 88,9 % (16 Bunagkm
i3 18), miBa npomixHa y 33,3 % (6 Bunagkis i3 18) i
niBa natepanbHa y 88,9% (16 Bunagkis i3 18). OaHi
rinku Biaxogunu nig kytom 459-70° Big niBoi LWNYyHKO-
BO-YerLeBoi apTepii, NOTiM rany3nnnucb Ha YNCIEHHI
AOpiBHi apTepianbHi CyauHW B NiBi BEPXHIN | cepegHin
YacTUHaX BENMKOro Yenus. [1o HMKHbOro Kpato Yenus
niei megianbHa, NpoMixkHa i narepanbHa apTepii He
goxogunu.

Ha Benukux 4yenusx >KiHOK JOBXMHA NiBOI Mefi-
anbHOI YenueBol apTepii konneanack Big 8,5 oo 29,5
cMm, a BenuuymHa giametpa Big 0,12 cmv go 0,18 cmi, Bia-
NMOBiAHO, Ha Yenusax YoroBiKiB AoBXMHa 8,528,2 cm, a
piametp — 0,11—-0,14 cm.

3pebinbworo B 77,8% (14 Bunagakis i3 18) nisa
npomixxHa apTepis Oyna BigCyTHS Ha BEMMKUX YenusX.
Mpn HaaBHOCTI apTepil ii AOBXMHA KonuBanacs Bif
14,7 cm go 21 cwm, a giametp Big 0,11 cm go 0,12 cm
Ha BEJIMKUX Yerusax XiHOK i, BiAMOBiAHO, HA BEMNUKUX
Yyenusix YonosikiB JOBXMHA apTepil Bapitoe Big 8,5 cm
0o 16,5 cwm, a giametp — 0,11-0,12 cm.

JliBa natepanbHa apTepisa Ha BEMUKMX YenLsX Xi-
HOK Mana JOBXWHY Big 6 cm go 25 cwm, a il giameTtp
konueaeca Big 0,1 cm go 0,2 cm i, BigNoBigHO, Ha
BENMKUX YenuaxX YOroBIKiB JOBXMHA apTepii Oyna B
Mexax 7-27,2 cm, a giametp — 0,1-0,22 cm. B ogHomy
i3 18 BMnagkiB niBa narepanbHa apTepid aHaCTOMO3y-

Basia 3 NniBok MeianbHOK apTepieto B NiBi BEPXHii
TPETUHI BiNbHOT YaCTUHM BENUKOrO Yenud. 3BepTaemo
yBary Ha ToW pakT, Lo Yy ABOX BUNagkax, Konu nisa
LUITYHKOBO-YEMLUEeBa apTepis poaTalloByBanacs Ha
3aHi NNacTUHLi BENMKOro Yenus Bif Hel Kpim niBoi
natepanbHOi apTepil iHLWI rinkx1 He Bigxoaunnu.

Y nepwomMy Bunagky fniBa natepanbHa apTtepis
po3TalloByBanacs Ha 2 cM BcepeaunHy B3A0BX MiBOro
Kpar nepegHboi NNacTUHKK BiNbHOT YaCTUHN BESUKO-
ro yenus i ranysunacb Ha YMCIEeHHi opibHi apTepianb-
Hi rinkv. Jani apTepis Ha piBHi NiBOi cepeaHbOi YacTu-
HW BENNKOro Yenusi aHacTomMo3yBarna 3 A04aTKOBOH
niBOKO apTepieto (rinka npaBoi LUYHKOBO-YenLUeBOl
apTepii), a NoTiM HWxk4Ye Ha BigcTaHi 3 cm nisa nare-
panbHa apTepis 3aBepTana npaBopyd i yTBoptoBana
aHacToMO3 i3 LieHTpanbHOK apTepieto (rinka npaeoi
LUMTYHKOBO-YEMNUEeBOl apTepil) B HWXHIA TPETUHI BiNb-
HOI YaCTMHK Yenus.

Y ppyromy Bunagky niBa nateparnbHa apTtepid
posTalloByBanacsa nocepeauHi i BepTukanbHO niBoi
YaCTMHWU MepefHbOi MMAcTUHKU BEMWKOro Yenus, ae
BiZ Hel Bigxoaunm Agi rinku, siki 3akiH4yyBanuch B TOBLL
niBoro kpato Yenus. fani aptepia goxoguna oo cepen-
WHW HWXXHBOT YaCTUHK Yenus i 3’egHyBanacs 3 npaBoto
narepanbHo apTepieto (rinka npaeoi LWyHKOBO-Yer-
LeBOi apTepii), yTBOPIOKOUYN HUXHIO apTepianbHy ayry
yenus Ha nepeaHi Noro NNacTuHLI, Wo NiaTBepaXy-
€TbCA iHWKMMKN aBTopamu [12, 14]. Y uboMy X BMnNaa-
Ky Ha Benukomy yenuesi Oyna BiacyTHS UeHTpanbHa
apTtepis (puc. 3) i HaaBHI 3 Yenuesi rinku, gki Bigxoau-
nu Big NiBOI WNyHKoBOI apTepii. Li rinkn onyckanucs
BHM3 NO NiBil YaCTWHI NepeaHbOI CTiHKM LUyHKa, Aani
B NiBil BEPXHIN TPETMHI 3aKpinNneHoi 4YacTuHN Benu-
KOro 4enus aHacTomMo3yBanu Mix coboto, a MoTiM i3
aHacToMOo3y BMXoduna apTepianbHa rinka, ska rany-
3unachb y niBil cepeaHii YaCTUHI NnepeaHbOI NNacTuH-
KW BEMKOro Yenus i KpoBonocTayana ii.

Puc. 3 — ApTepii Benukoro 4yenus floguHN NOXUITOrO BiKy

lMpumimku: 1 — npaBa LWNyHKOBO-YenueBa apTepis; 2 —
LUMYHOK; 3 — Yenuesi rinku nisoi LWNyHKOBOI apTepii; 4 — nisa
natepanbHa apTepis; 5 — HUWKHA apTepianbHa ayra Benmko-
ro yenus; 6 — npasa nateparnbHa apTepi
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Kpiv Buwe Ha- Tabnuua 2 —NapameTpu apTepin BENUKOro Yenus NoanHn
3BaHuUX rinok y 2 i3 20 MapameTpum
BUNAAKiB niBa BepxHs AprTepii niameTp, c™m OOBXWHa, CM
HacTuHa BENuKoro 4er- KiHKK YOnoBIKU KiHKM YONOBIKU
S :;l?f:g Eé’:j;:”y”mo' 0,2320,071 | 0,25:0,071° | 21,16:13,65 | 16,35:8,301"
ska Bixoauna BiA Ce-  ||eptpansHa 0,138+0,029 | 0,177+0,095 | 21,4848,131 | 22,45+3 511
TIESIHKOBOI apTepll, WO  Inpapa vepianbha | 0,12+0,013 | 0,12+0,016° | 18,43+13,08 | 19,3+0,019°
cnisnafae 3 NirepaTyp-  fnnapa npomixna 0,110 0,12£0,016" | 20+11,03 | 18,5416,118
HIAMM AaHumy [S]. TIoTiM — F e panbha | 0.1020,0027 | 0,108£0,011° | 12,96£8,126 | 12.978:5,72
yenueBo-cene3IHKOBA .
apTepis nonepeuHo  re- f;au:;‘y”mo' 0,176+0,054 | 0,193+0,048 | 13,3£5481 | 11,914,065
peTUHana uw AinsHKy , - - -
BenuKoro denus, ranyan. |18 Medianstia 0,134%0,017 | 0,124%0,013' | 16,729+15,03 | 17,87+9,21
nach | kposonocTavana | J1iBa MpoMikHa 0,115£0,003 | 0,115+0,008 | 17,85+2,1 13,85£5,14"
ii. MapameTpu ycix apre- | J1i8a natepanbra | 0,116:0,0517 |0,125:0,0563'| 14,32210,62 | 14,457+10,907°

pin BEnmMKoro Yyenus Bka-
3aHi B Tabnuui 2.
AHani3 BnacHux go-
CnigXeHb nokasas, WO fiBa i npaBa MosIOBUHU BeNU-
KOro Yenusi HOTUPUKYTHOI (hOpMM Manu OfHaKOBE KPo-
BOMOCTayaHHs, sike 3abesneyyBanocs Npasolo i NiBOO
LUMYHKOBO-YernueBnMn apTepiaMmn Ta ix rinkamu. Mpu
HenpaBwnbHIA opMmi 3 ABOMA NnonacTsiMu GinbLU Bu-
rigHe KpoBOMOCTa4YaHHS BUSBIIEHO B Npasilt NOMOBUHI
Benukoro 4venus. JlisBa BepxHA YacTUHaA BENUKOro Yen-
ua mana GinblWw onTUManbHE KPOBOMOCTAYaHHA Mpu
HasIBHOCTI YenLueBOo-cenesiHKoBoi apTepii. 3 TpUKyTHOI
POpMU BENMNKOIO YenLst MOXITMBO BUTUHATU KOPOTKUIA
ayToTpaHcnnaHTauinH1iA KnanoTb, a JOBLUMNA i3 YOTU-
PUKYTHOI hopmMum Benukoro yenus. Beaxaemo, o ans
OTPMMaHHS TPaHCNNaHTaTa i3 BeNMKOro Yenus noTpio-
HO 3BepTaTy yBary He TiNbku Ha opMy Yenus, a i Ha
OOBXMHY i giameTp cyamH. Jeski astopu [8, 11] Bkasy-
I0Tb Ha Te, Lo YenLueBi MifkM 3a4HbOI MNacTUHKM Bifb-
HOT YaCTMHW BENMKOro 4Yerus aHacTOMO3YKTb 3 ce-
peaHbo0 0600BOKULLKOBOK i HUXKHBOK MiALLITYHKO-
Boto apTtepiamu. MNpun npoBeaeHHI AaHNX OOCMiAKEHb
TaKnx aHaCTOMO3IB HE BUSIBIEHO.
BUCHOBKM
1. Y noger noxunoro BiKy Ha BENWKOMY 4er-
Ui nNpaea i niBa LUNyHKOBO-Yenuesi apTepil
YTBOPIOIOTb BEPXHIO apTepianbHy ayry B 83%
i B 17% BOHa BiacyTHA. HxHS apTepianbHa
ayra Jyenus HasiBHa pigko.
2. Tinkm npaBoi  LWNYHKOBO-YenueBoi ap-
Tepii KpoBonocTayalTb nNpaBy MOMOBU-
Hy BENMKOro 4enus i OOXOAsATb OO0 HWXK-

IMpumimka: “p<0,05

HbOrO Kpakw BiNbHOI Moro 4actuHu. Llen-
TpanbHa apTepis BenMKOro 4enus Mae
HanWbinbwy [OBXWMHY (22,4543,5 cm) i
30BHILWHIN giameTp (0,17+0,09 cm) y 4yono-
BiKiB, i MeHLly OoBXuHY (21,49+8,1 cm) i 30-
BHiWHIin giameTtp (0,14+0,029 cm) y XiHOK.
JliBa wnyHKoBo-yenueBa apTepisa poarany-
XYETbCA B TOBLLi NiBOI NOMOBMHU Yenus i
KpoBonocTayae 1 He JOXOASA4YN A0 HUKHBOTO
Kpato BiflbHOI YacTuHM venud. [inaHka uex-
TpanbHOi apTepii, a npw ii BiACyTHOCTi NpaBoi
i NiBOT MegdianbHUX apTepin BENMKOro Yenus
€ ONTMMarnbHOK NPWU BUTUHAHHI KNants ans
TpaHcnnaHTara.
3. Y niogen noxunoro BiKYy HasiBHICTb >XMPOBOI
TKQHWHW Yy BENIMKOMY Yenui 3anexuTb Bif
Macu Tina. lNMauieHTy i3 3anBo0 Macoto Tina
nepea OMEHTOMMacTUKOK AOLiNbHO NpoBec-
TW Nanapockorito.
4. Y nogen noxmnoro Biky oopma BENUKNX Yer-
LiB He 3anexuTb Big Tuny ctatypwu ix Tina.
Hanbinbwy nnowy (1057,2+330,76 cwm?)
MaloTb Yenui YOTUPUKYTHOI hopMU, MEHLLY
(1017,3+299,68 cM?) TpUKYTHOI i HENpaBuIb-
Hoi dpopmu (940,47+234,70 cm?).
MepcnekTuBM NoganblUuMX AocnigxeHb. B no-
AanblOMy NNaHyeTbca AOCNIANTU FICTONOriYHY Oy-
OOBY BENUKNX YenuiB y niogen B Noxnnomy BikoBOMY
nepiogi B HOPMi i MpW NEPUTOHITI.
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Anatomy of the Greater Omentum in Elderly People

Fedorchenko I. L., Stepanchuk A. P.

Abstract. The purpose of the study was to investigate the external structure, topographic and morphomet-
ric variability of the arteries of the greater omenta in elderly women and men in normal cases.

Materials and methods. The greater omenta of elderly women and men were examined using anatomical
preparation, somatoscopic and morphometric methods.

Greater omenta were examined on 20 corpses of elderly people. The deceased had no pathology in the
abdominal cavity. Based on the value of the body mass index, the body type of people was determined.

Results and discussion. The greater omentum is supplied by the right and left gastroepiploic arteries.
These arteries form the superior arterial arch in 15 of 18 cases, and in 3 cases the arch was absent. The infe-
rior arterial arch was evident in 1 of 20 cases. The left gastroepiploic artery in 2 of 20 cases was absent on the
anterior plate of the greater omentum and was detected in the thickness of the posterior plate of the greater
omentum. From the right gastroepiploic artery central, right medial, right intermediate and right lateral arteries
depart. In two out of 20 cases, the left accessory artery departed from the right gastroepiploic artery, which
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was located in the left half of the greater omentum. The central artery of the greater omentum has a greater
length and outer diameter in men. The branches of the right gastroepiploic artery supply the right half of the
greater omentum and reach the lower edge of its free part. The left gastroepiploic artery branches into the left
medial, left intermediate and left lateral arteries, which branch in the thickness of the left half of the omentum,
supplying it without reaching the lower edge of its free part. In 45% quadrangular, 15% — triangular and 40% —
irregular shape of the greater omentum with two or more lobes were revealed. The zone of the central, and in
its absence, the right medial and left medial arteries of the greater omentum is most convenient for excision of
the flap for transplantation with quadrangular and triangular forms of the greater omentum in the elderly.

Conclusion. In elderly people, the shape of the greater omentum does not depend on their body type. The
quadrangular omenta have the largest area, the smaller triangular and irregular ones. The presence of adipose
tissue in the greater omentum depends on body weight. It is advisable to perform laparoscopy before omento-
plasty in a patient with excessive body weight. With age, the appearance of the greater omentum changes due
to the presence of adipose tissue. We have identified the following forms of the greater omentum, depending
on the presence of the severity of adipose tissue: it was transparent, like fine lace; large omentum with exces-
sively developed adipose tissue covering the omentum with a continuous layer.

Key words: shape, arteries of the greater omentum, morphometry.
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MOP®OJIOINYHI MPOABU COVID-19 ACOLIINOBAHOI MHEBMOHII

MonTaBcbkui AepxxaBHMA MeAUYHUN yHiBepcuTeT, MonTaea, YkpaiHa

Memoto pocnimpkeHHs Oyno BMBYMTM MaTOMOp-
donoriyHi 3miHn COVID-19 acouinoBaHOi NHEBMOHIT
npu TsHKKOMY nepebiry 3axBoproBaHHSA Ha OCHOBI ay-
TOMCIN 3 06rpyHTYBAHHSAM NAaTOreHETUYHUX NAHOK KIi-
HiKO-MOpPONOriYHNX NPOABIB.

Mamepianu ma memodu. [ocnigXeHHs 3MiH
COVID-19 acouiioBaHOT MHEBMOHIT MPU TAXKOMY ne-
pebiry 3axBoptoBaHHA NPOBEAEHO HA OCHOBI AyTOMNCIn
16 nomepnux 3 BUKOPUCTAHHAM MaKpPOCKOMIYHUX Ta
MIKPOCKONIYHMX METOAIB. Y BCiX NOMepnux BigsHaya-
NNCS 3@ XUTTSA XPOHIYHI 3aXBOPIOBAHHS, siKi Cnyrysa-
nv ooHoM Ans Tskkoro nepebiry COVID-19.

Pesynsmamu. Tspkkuid nepebir COVID-19 npo-
ABMNAETLCA KMAcCMYHUMU  MOPAOMOriYHMM  O3HaKa-
MW TOCTPOrO pPecnipaTtopHOro AUCTPEeC-CUHAPOMY
(FPOC) Ta ypaXeHHAM CYAMHHOI CTiHKU 3 PO3BUTKOM
rinepkoarynauinHoro cuHapomy. ABTOMCIS BUsiBMMA
XapaKTepHi MakpOCKOMiYHi 3MiHM fereHb, Lo Bigpis-
HAIOTb AaHe 3axXBOPKOBAHHA Bid iHWWX IHEKLIMHMX
3axBOptoBaHb guxanbHoi cuctemn. MiKpockonivyHo B
TKaHWHI NereHb BiA3Ha4Yanucs 3MiHK, SKi Bignosiganm
nponidepaTtnBHin asi AUdy3HOro anbBEONspPHOro
MOLUKOMKEHHS, WO € MOPEOMNOriYHO O3HAKOK KIli-
HiYHMX MPOSBIB rOCTPOro pecnipaTopHOro AuCTpec-
cuHgpoMy. Y npocsiTax anbBeon BUSABMAMNWN Bigkna-
OaHHSA FOMOreHHNX e03NHOMINbHMX Mac, AKi HepiB-
HOMIPHMM LUapOM MOKpMBanu CTiHKA pecnipaTopHUX
Biaainis. XapakTepHoto MOpPEOMOriYHOK O3HAKO
COVID-19 acouiioBaHOi NHEBMOHii y xBopux Gyna
rinepnnasia Ta metannasia anbseonoumTis |l Tmny.
[HKONW BMABNANN BUAO3MIHEHI FiNEPXPOMHI MHEBMO-
LUMTK, HEPIOKO 3 YTBOPEHHAM CUMMNMACTIB, WO acoui-
IETbCA 3 uuTonatuyHumMm ecdektom SARS-CoV-2. B
ocHogi po3suTky M'PLC npn COVID-19 acouinioBaHin
NMHEBMOHIT, NEXUTb MEXaHi3M, AKMN NOB’A3aHUA 3 BU-
xopom SARS-CoV2 3 ypaxeHux nHeBmouuTiB Il Tuny,
Lo Npu3BOAMTbL A0 IX pyMHYBaHHSA. BHacnigok Lboro
BUBINbHAKTLCA cneundivHi Megiatopn 3ananeHHs,
AKi CTUMYMIOITb Makpodaru, Wo CuHTesylTb Bio-
MOriYHO aKTUBHI PEYOBUHM, 30iMNbLUYIOYN MPOHUKHICTb
Kaninsipis Ta NpM3BOAATb A0 HAaKOMWYEHHS ekcyaaTy B
anbBeonax. B pesynerarti pyiHyBaHHA nHeBMoLUUTIB
TUMNY TakoX 3MEHLLYETbCA BUPOOHMLTBO cypdakTaH-
TY, CIPUYUHAIOYN anbBEONSPHUIA Konanc, noripLieH-
Hs1 ra3000MiHy Ta po3BMTOK peddpakTePHOT FinoKceMii.
Takox nocTinHnmn o3Hakamm MPOC npu Tskkomy ne-
pebiry COVID-19 acouinoBaHOi MHEBMOHII € eHaoTe-
NiiT NereHeBux CyauH 3 NoLMPEHM TPOMOO30M.

BucHosku. NatomopdonoriyHi AoCniaXeHHs BKa-
3yl0Tb, Wo npsmui BnnvB SARS-CoV-2 Ha enitenin
ONXanbHWX LWIAXIB Ta anbBeorn NPU3BOAWTL He NuLe
[0 NOro MOLLKOAXXEHHS, a 1 A0 3arnyCcKy Kackagy peak-
Lin, SKi CNPUYNHAIOTE PO3BUTOK FOCTPOro pecnipaTop-
HOro ANCTPEC-CUHOPOMY.

Kniou4oBi cnoBa: pecnipatopHuin gucTpec-
cuHapom, nHesmoumnTu Il Tuny, rinepnnasis, rinepko-
arynsuia.

3B’A30K po6OTM 3 HAayKOBUMM MpoOrpamMamu,
nrfaHamu, Temamu. PoboTa BUKOHaHa B pamkax iHii-
aTMBHO-MOLLYKOBOI po60TH «3akoHOMIpHOCTI Mopdpo-
reHesy opraHiB, TKaHWH CYAMHHO-HEPBOBUX YTBOPIB B
HOPMI, NpX NaTonorii Ta Nig BNIMBOM 30BHILLUHIX YWH-
HukiB». Ne aepx. peectpauii 0118U004457.

BcTyn. BececBiTHA opraHisauis oxopoHv 300poB’s
11 GepesHsa 2020 poky Bu3Hana rnobanbHy ekcnaH-
cito kopoHaBipycy SARS-COV-2 naHgewmieto, L0 pos-
noyanacsa 3 Kutato B kiHuUi 2019 poky Ta ctana 11-10
B XX-XXI cronitTax. NaHaemis kopoHaBipyCHOT XBO-
pobu 2019 (COVID-19) npogoBXye 3arpoxxyBaTtu cyc-
NiNbCTBY, EKOHOMIYHIN CUCTEMi Ta CUCTEMAaM OXOPOHM
300pOB’A B yCbOMY CBITi B pe3yrnbraTti BUCOKOI CMepT-
HocTi [1, 2].

KopoHnasipycn nigtunis HCoV-OC43, HCoV-
229E, HCoV-HKU1, HCoV-NL63, gocutb 4acto pe-
ECTPYIOTbCA B CTPYKTYpi ce3oHHux [PBI, ane pigko
BMKMMKaIOTb BIPYCHI MHEBMOHIi i 3a3B1Yaln BpaxkatoTb
TiINbKN BEepXHi AnxanbHi WNAXKU, BUKNMKAOYN iHEK-
uii nerkoi i cepeaHboi TaxkocTi [3]. SARS-CoV-2 —
ue oagHonaHutrosu PHK-Bipyc, Wwo Hanexutb OO
cimenictea Coronaviridae [4]. S-6inok Bipycy SARS-
CoV-2 mae crnopigHeHiCTb 40 peuenTopa aHrioTeH-
3MHNepeTBoptoodoro depmenTty 2 (Ard2), npnyomy
noro adpiHHICTb Woao uboro peuentopa B 10-20 pa-
3iB BULLEe, HiX y SARS-CoV, wo i 3abe3nevye BUCOKY
KOHTariosHicTb. Peuentop go AlMN®2 ekcnpecyetbes
B eniTenii pecnipaTopHMX LUNAXiB, anbBeonouuTax,
anbBeOnspHUX MOHOLMTax, eHaoTenii cyauH, enite-
Nl WNYHKOBO-KMLIKOBOIO TPaKTy, CEYOBUX LUMAXIB,
Makpodharax Ta iHWKUX KMiTUHaxX GaraTbOX OpraHiB i
TKaHWH, BKMoYaruM miokapg i geski Bigginm LIHC.
SARS-CoV-2 3gatHui 0o HanbinbLL akTUBHOI peniii-
Kauil B BEPXHiX OUXanbHUX LUMAXax 3a paxyHok 6es-
nepepBHOro BUAiNEHHs Bipycy 3 rmoTku [5, 6].

OCHOBHOIO HEBMPpILLEHOK 3aragkoto nepebi-
ry COVID-19 € wmnpokuii cnekTp KNiHiYHUX NposBiB
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Yy NauieHTiB, NoYMHaro4mM Big 6€3CMMNTOMHOrO HOCIK-
cTBa, Nnerkoro nepebiry 3 NMXOMaHKOK, FONOBHUM
6onem abo He3Ha4YHUMK pecnipaTOPHUMKU CUMMITOMA-
MU (Hanpuknag, kawenb abo 6inb y ropni) i He3ay-
XKaHHAM, 3aKiHUYYH4YM TSHXKKUM NepebiroMm 3 pO3BUTKOM
NHEBMOHIT Ta rOCTPOro pecnipaTtopHOro ANCTpec-CuH-
apowmy (M'POC) [7]. Ha cboroaHi naToreHeTnYHi mexa-
Hi3MM1, WO NpuU3BOAATbE A0 IHTEPCTULINHOI MHEBMOHI|
COVID-19 Bxe 3'sicoBaHi, NpoTe CMEPTHICTb NpY po3-
BUTKY NHEBMOHIT 3annLLaeTbCA Ha BUCOKOMY pPiBHi [8].
OcTaHHE NOB’sI3aHO 3 YOTUPMA OCHOBHUMU hakTopa-
MW pU3KKY: Bik Binblie 65 pokiB, HAasABHICTb CyNyTHIX
cepueBoO-CyanHHMX abo LepebpoBacKynsapHUMX 3a-
XBOpPIOBaHb, 3HWXEHHs1 piBHS CD3+CD8+ T-kniTuHm
i niaBuLEeHHS cepueBoro TponoHiHy |. OcTtaHHi aBa
hakTopu, 30kpema, bynu NpoBIiCHUKaAMW CMEPTHOCTI
XBOPMX Ha NMHeBMOHiIto npu COVID-19 [9]. Po3noscto-
okeHHs COVID-19 craHoBuTbL 0cobnuBy Hebesneky
oo AeKkoMneHcaLlil XpOoHIYHMX 3axBoptoBaHb. Han-
yactiwe Baxki dpopmn COVID-19 cnocrtepiraotbes
Yy NaUi€HTIB i3 XPOHIYHOK OOCTPYKTUBHOK XBOPOHOHO
nereHb, OXWUPIHHAM, LlyKpoBMM giabeTom, apTepianb-
HOIO rinepTeH3si€eto, iLeMiYHO XBOPOOOLO cepLst, XpPo-
HIYHUMK 3aXBOPIOBAHHAMU HUPOK, 3NOSAKICHUMMW HOBO-
yTBOpeHHAMU [10].

Bnpogosx nepiogy naHAemii WBUAKO MOMOBHIO-
I0TbCS HaykoBi BigomocTi npo COVID-19, npote Bu-
BYEHHS HOBWX acnekTiB natoreHesy, MoponoriyHnx
3MiH i KIiHIYHMX ocobnuBocTeln ByayTb MaTu CyTTEBE
3Ha4YeHHs B YOOCKOHamneHHi MeToAiB IiKyBaHHA Ta
NpocinakTMKU KOPOHaBIpyCHOI iHdeKLji.

MeTta pgocnimkeHHs — BMBYMTU naTtomopdono-
rivHi 3miHn COVID-19 acouioBaHOi NHEBMOHIi npu
TSXKKOMY nepebiry 3axBOpHOBaHHS HA OCHOBI ayTOMCiN
3 0OrpyHTYBaHHSAM NaTOreHeTMYHUX NaHOK KHiHiKo-
MOpPONOriYHnX NPosBIB.

Marepianu Ta meToam gocnigxeHHA. Ha Gaasi
MonTaBcbkoro obnacHoro naTonoroaHaToOMi4YHOro
6lopo nNpoBefgeHO NaTOMOPAONOriYHe AOCHiAXKEH-
HS CekuiHoro matepiany 16 nomepnux Big TSHKKO-
ro nepebiry COVID-19, niaTBepoKeHOro 3a XUTTs
MEeTOAOM MorniMepasHoi NnaHutoroBoi peakuii. Cepen
nomepnux Oyno 8 XiHOK, cepefHiln BiK SIKMX CKnaB
66,1+£12,8 pokiB Ta 8 yonosikiB Bikom 64,31£12,5 pokiB.

Y BCiX BUNagkax npoBeAeHo NaTtofioroaHaToMiYHi
PO3TUHW 3 4OTPMMaHHSM 3axofiB 6e3neku BignoBigHO
0o Hakasy npo [lopsgok npoBefeHHsa natororoaHa-
TOMiYHOro po3TuHy Ta OpraHisauil HagaHHA MegnyHoT
[OMOMOrM XBOPUM Ha KOPOHaBipycHy xBopoby [11,
12]. Ons npoBeneHHs OOCHIOXEHHA BUKOPUCTaAHWI
rictonoriyHuin metoad. LmaTtouknm TKaHWHM nereHb
cikcyBanm B 10% po3uunHi HemTpanbHoro dopmani-
Hy He MeHLe 72 rogvH 3 ModarbLUO 3anMuBKOK iX
y napacpiH. CepivHi napaciHoBi 3pi3u 3abapentoBanu
remMaTtoKCMMiHOM i €03MHOM 3a 3araribHOMPUNHATO
MeToamkoro. [Anga Bidyanisauii ricTonoriyHnMX 3MiH Ko-
puctyBanucst mikpockonom «MICROmed XS-3320»
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dipmmn «Ningero Shengheng Optics and Electronics
Co» 3 BukopuctaHHaM 30inbeHHa x100, x200, x400
3 ¢poTorpacpyBaHHSAM 3a [ONOMOrO LiMdPOBOi hoTo-
kamepn «Camera Eyepiece Ver1.3» 3 niueHsiiHum
nporpamHnmM 3abesneyeHHsIM.

HocniopkeHHa npoBedeHO 3 AOTPUMAaHHAM
OCHOBHUX bioeTnyHnx nonoxeHb KouBeHuii Paawn
€Bponu nNpo npaea nogvHuM Ta bGiomeanumHu (Big
04.04.1997 p.), MenbciHcbkoi aeknapadii BcecBiTHLOT
MeOUW4YHOI acouialii Npo eTUYHI NPUHLUNN NPOBEAEH-
HS HayKOBUX MEONYHUX OOCIIKEHb 3 y4aCTHO NoAen
(1964-2008 pp.), a Takox MO3 YkpaiHn Ne 690 Big
23.09.2009 p., BignoBigHO A0 BMMOr «IHCTPYKLUii Npo
NPOBEAEHHS CyOOBO-MEAMYHOI ekcrnepTuan» (Hakas
MO3 Ykpainn Ne 6 Big 17.01.1995), BignoBigHoO [o
BMMOT i HOPM, TUMOBUM MOMOXEHHSIM 3 MUTaHb €TU-
kn MO3 Ykpainn Ne 690 Big 23.09.2009 p., «[Mopsagky
BUNy4YeHHs1 BionoridyHmx o6’ekTiB Big nomepnux, Tina
SAKUX nignararnTs CygoBO-MeauyHii ekcnepTusi i na-
TONOroaHaTOMIYHOMY [OOCTIIXEHHIO, ONA HayKOBUX
uinen» (2018).

Pe3ynkTaTy gocnigkeHHA Ta iX 0OGroBOpeHHs.
3a pesynbratamu aHarnisy ictopin XxBopob nomeprnmx
Ta NaTonoroaHaToMiYHOro po3TuMHy Oyno BcTaHoBIe-
HO, LLO Y BCiX AOCNIMAXKyBaHWUX BMNagKax cnocrepiras-
Cs TSKKMIM nepebir 3axsoptoBaHHA. 9 nomepnux 3a
XUTTSI CTpaXdanu Ha rinepToHiYHy XBOpoby; 3 — uy-
KpoBMM fiabeTom, 3 — aTepoCKIepo3oM i OXKUPIHHAM
Ta 1 — XPOHIYHUM iHTepCTULINHUM HedpuTom. OTxe,
y BCIX MOMEpnuX BiA3Ha4Yanucs 3a XWUTTS XPOHiYHI
3aXBOPIOBaHHSA, AKi € POHOM Ans TSHKKoro nepebiry
COVID-19. MegiaHa Biky nomepnux ctaHoBuna 66,5
POKiB, LLO TeX € hakTOPOM NiABULLEHOTO PUSKKY.

Mpn natonoroaHaToOMiYHOMY PO3TUHI Byno Bu-
SIBMIEHO XapakTepHi MaKpOCKOMiYHi 3MiHW fiereHb, Lo
BiOpi3HAIOTb OaHEe 3axBOPKBaHHSA Big iHWMX iHdeK-
LiHNX 3axBOPIOBaHb AuXanbHOI cuctemu. JlereHi
Ha asToncii 6ynu TeMHO-4epBOHOrO abo 4YepBOHO-
CUHIOLLHOTO KONbOPY, 30ifbLUEHi, LWiNbHO-TICTyBaTOl
KOHCUCTEHLiT, 3i 3HMXXEHOK MOBITPSHICTIO, NOBEPXHSA
po3pidy rmagka, rnaHuesoro surnagy. BicuepanbHi
NUCTKN Nneespu Oynu rmagkuMmu, manu 6nuckyye-na-
koBaHun Burnag (puc. 1A). Ha pospisi TkaHuHa ne-
reHb Mana Cipo-4epBOHUIN KOSIp 3 Pi3KO BUPaKEHUM
NOBHOKPIB’AAM. 3 NOBEPXHi PO3Pi3y B 3HAYHIN KiNbKOCTi
BifIbHO i NPV NEerkoMy CTUCKaHHI CTikana kanamyT-
Ha, Jewo niHucTa pigmHa. LLmatoykn nereHb, B3ATI 3
pi3HUX OINSAHOK, TOHYNW y BoAi. Y Tpaxel Ta BenuKkux
OGpoHXax crnocTepiranmcb TOMKOBI KPOBOBUIMBW, Binlb-
e BMpaxeHi B guctanbHux Bigginax (puc. 1B).

MMig yac MikpockoniyHOro JOCNIAKEHHS B CrM30-
Bit 06onoHUi Tpaxei Ta 6poHxiB, 0COGNMBO AUCTarb-
HUX BiOAINIB, KpiM 03HaK MOPYLUEHHST KPOBOODIry, siKi
NPOSABNANUCA CNafXyBaHHAM €pUTPOLUTIB, CTa3oM,
TpomBO30M, TaKOX BOTHWULLEBO crocTepiranacb ba-
3anbHOKMITUHHA rinepnnasia pecnipaTopHoro enite-
nito Ta noro gecksamadiis (puc. 2).
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Puc. 1 — MakpockoniyHi 3MiHW OpraHiB AuMxaHHs y Mno-
mepnux Big COVID-19 acouiioBaHOK NMHEBMOHIED:
A. Burnsg nereHb y xBoporo X., 60 pokis; 5. 3miHu Tpa-
xei xBopoi K., 46 pokis

Puc. 2 - MikpockoniyHi 3MiHM CTiHKM BpOHXa y XBOPOro 3
COVID-19 acouinoBaHO0 MHEBMOHIELD:
1 — npocBiT GpoHxa, 3anoBHeHUI ekcypatom; 2 — ba-
3anbHOKMITUHHA rinepnnasis pecnipaTtopHOro enitenito;
3 — niacnusoBa OCHOBa 3 riNepemietd KPOBOHOCHMUX CYy-
OVH Ta 3anarnbHot iHginbTpauieto. 3ab. rematokcuni-
HOM i eo3nHoMm, 36. x100

AKTVMBHI MeETannacTM4Hi npoLecu B Crn3oBii 0bo-
NOHLi BGpoHXxianbHOro Aepesa, MOXNMBO, iHOYKOBaHI
BipyCOM, NocuniooTb nepedir iHpeKuinHOoro npoLecy,
CNPUSIOYM MOLUMPEHHIO 30yaHMKa, | NOpyLyOTb My-
KoLMNiapHUIA KNipeHc, WO NPU3BOANTL OO0 3HWKEHHSI
Gap’epHoi yHKLIi eniTenito.

Mpun mikpockoniYHOMY OOCHIOXEHHI TKAHUHW ne-
reHb y BCiX XBOPWUX Big3HA4Yanucsi OOHOTUMHI 3MiHM,
AKi Bignosiganu nponicdepatnBHin dasi AndysHOro
anbBeonspHoro nowkogxkeHHsa (OAMT), wo € mopdo-
JOMYHOK O3HAKOK KMiHIYHMX NPOSBIB rOCTPOro pec-
nipatopHoro AucTpec-cuHapomy. [lpocsiTn anbBe-
on 6ynu 3anoBHeHi €03UHOMINbHMM ekcyaaToM, Lo
MICTUB BENMKY KiNlbKiCTb Girnlka, eputpouunTiB, iMyHO-
3ananbHux KnitnH. CTpykTypa ekcyaaTy Marna xapak-
TepHUi niHMcTU abo nopuctuin Burnsag. Kpim Ttoro,
y MpOCBITax anbBeONsl Big3Ha4yanocsi BigkagaHHSA
FOMOFeHHUX €03MHOMINbHNX Mac — rianiHoBi Memb-
paHu, SKi HEPIBHOMIPHUM LUAPOM MOKPUBANWU CTiHKK
pecnipaTopHux Bigainis (puc. 3 A). MixanbBeonsipHi

neperopogky NoTOBLUEHI 32 paxyHOK Habpsky Ta Bu-
pa)KeHOro MOBHOKPIB’'SA Kanindapis, KNiTUHHOI iHINb-
Tpauii. B MikpoumnpkynaTopHOMY pycrii cnocTepirascs
BUpaXkeHn Tpombo3 Ta crnafpKyBaHHS epUTPOLMUTIB.
XapaktepHoto MopdonoriyHot o3Hakot COVID-19-
acouiioBaHOi MHEBMOHIi Y XBOpPUX 3 TAXKUM nepebi-
roM 3axBOpOBaHHA Oyna rinepnnasida Ta metannasis
anbBeonouutiB Il Tnny. Ui 3miHM nposiBnanuce pis-
HOro CTyNeHs atunielo NMHEeBMOUMTIB, ski Bynu 36inb-
LEeHMMHN, noriroHanbHoi dopMM 3 TiNePXPOMHUMU
agpamu (puc. 3 B). B gekinbkox Bunagkax BUsiBNs-
Ny BUOO3MIHEHI riNepXPOMHI MHEBMOLINTK, HEPIAKO 3
YTBOPEHHAM CUMMNIACTIB, WO MabyTb, acOL0ETLCH 3
umTonatuyHum ecpektom SARS-CoV-2.

OnucaHi BuULLEe NpakTUYHO 6e3noBITPSHI AiNAHKK
yepryBanmcs 3 BOTHULLLAMU KOMMEHCATOPHOI rocTpoi
eMizemun. BiasHavanuca ssuviia Backynity y Burnagi
NepuBacKynapHUX LWinbHUX MiMdoigHMX MydTOno-
AiOHMX iHINbTPaTIB Ta QiNsSHKM KPOBOBUITMBIB.

OTxe, npoBedeHe [OOCNIMKEHHS NOKasye, Lo
Tskkm nepebir COVID-19 nposiBnseTbca knacuy-
HUMKN MOPCOMOriYHNUM O3HaKaMKu rocTporo pecnipa-
TopHoro auctpec-cuHgpomy (MTPOC) Ta ypaxeHHsM

Puc. 3 — MikpockoniyHi 3MiHum nereHb npu COVID-19
acouioBaHin NHeBMOHii xBoporo M., 65 pokis:
A. lNaniHoBi memb6paHu; b. MNponidepaLis nHeBMOLNXTIB
[l Tvny. 3a6. remaTokcuniHoM i eo3nHom. 36.x200
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CYOVMHHOI CTiHKM 3 PO3BMTKOM TrinepkoarynsuinHoro
CUHAPOMY.

MPOC xapakTepuayeTbCcs 3MiHaMK NereHb y Bid-
noBiAb Ha Pi3Hi NOLLKOKYHOYI YMHHUKK, IO MNPOSiB-
NATLCA  3ananeHHsaM, MiABULEHOK MNPOHUKHICTIO
CYOWH nereHb i BTpATol aepoBaHOl fnereHeBoi TKa-
HUHW. MexaHiaM, SIKMN NeXuTb B OCHOBI PO3BUTKY
rOCTPOro pecnipaTtopHOro AMCTPEC-CUHAPOMY Mpu
COVID-19 acouioBaHin NHEBMOHIi, NOB’A3aHUN 3 BU-
xogom SARS-CoV2 3 ypaxeHnx nHeBMouuTiB |l Tuny,
LLIO NPU3BOAMUTbL J0 iX pyMHYBaHHS. B pesyneraTi yoro
BUBINbHAKTLCA CneuudiyHi Meaiatopu 3ananeHHs,
AKi CTUMYNIOKTb Makpodaru. OcTaHHi NpoayKyoThb
cneundiyHi UMTOKIHW, Taki 9K iHTepnewnkiH-1, iHTep-
NewnkKiH-6 | pakTop Hekpody nyxnuH anbda [13]. daHi
LUTOKIHW, NOTPannsAymn B KPOBOTIK, CIPUYNHATE PO3-
cnabneHHs rnagkoi MycKynaTypu Ta CKOPOYEHHSI
eHpoTenianbHMX KNiTUH KPOBOHOCHUX CyAWH, 36inb-
LUYKOYM MPOHMKHICTB Kaninsapis Ta NpM3BogAYn OO Ha-
KOMUYEHHs1 ekcyaaTy B anbBeonax. B pesynerati pyn-
HyBaHHS MHeBMoUMTIB Il Tuny TakoX 3MeHLUyeTbCs
BUPOOHMLTBO CypdaKTaHTy, CMPUYUHAOYN anbBeo-
NSPHWIA Konanc, NoripleHHs ra3oobmiHy Ta po3BUTOK
pedpakTepHol rinokcemii [14].

OcHoBHUM MopdonoriyHnm nposisom POC €
HasiBHICTb rianiHoBux membpaH (6araTtoro ¢ibprHom
eKcyaaTty), siKi yTBOPIOOTLCS BHACIIAOK MigBULLEHHS
NPOHUKHOCTI CYANHHOI CTIHKM 3 aKTMBAL€ Koaryns-
uii Ta iHribyBaHHam cibpuHonisy [15]. Llen ekcyaar,
3MilaHui 3 oparmeHTamMu 3pynHOBaHUX KMiTUH, BU-
CTUMNae anbBeONsApHY MOBEPXHI0, MepeLUKOXakun
NoBHOLIHHOMY ra3oo®miHy. Al nporpecye 3 rocTpoi
(ekcygoaTuBHOI) hasu, Wo NposBASETLCH PopMyBaH-
HSM rianiHoBMx MembpaH, y ady nponicepadii (op-
raHisadii), ka xapakTepuayeTbCcs iHTEepCTULIanbHOK
nponicpepadieto  ibpobnactie i miogidpobnacrTis,
rinepnnasieto nHesmouuTie Il TNy Ta NNOCKOKNITUH-
Hoto MeTannasieto [16].

Hawe pocnimpkeHHa nokasye, Lo MNOCTInHUMU
osHakamu 'POC npu Tspkkomy nepebiry COVID-19

ExcnepuMeHTanbHa meauuuHa i mopdonorisa

acouinoBaHii NHEBMOHIT € eHOoTenNiiT nereHeBumx Ccy-
OVH 3 nowmpeHum Tpombosom. Lie niaTBepokyeTbes
AesknMmn gocnigkeHHsamn [17]. Takox noBigoOMMASETb-
cs, wo y 71% xBopux, gki nomepnu Big COVID-19,
noniopraHHa HeAOCTaTHICTb PO3BMBAETLCA BHACTIAOK
ANCEMIHOBAHOIO BHYTPILUHLOCYANHHOTO  3ropTaHHs
kpoBi [18]. OgHak, MiKpoTpoMOW, O € MNOCTINHOK
o3Hakoto MPOC, moxyTb 6yTn He cneumdiyHMMK Npo-
sBamu npu COVID-19, ockinbkn BTOPUHHWIA TPOMBO3
Ha OHiI MiCLUEeBOro 3ananeHHs 4acTo CYnpOBOMAXYE
OATI pigHoi eTionorii [16].

MatodisionoriyHi MexaHisamm COVID-19 BuBYe-
Hi Bce We HegocTaTHbo. OaHak natomMopdonorivHi
OOCNIOXEHHS € NPOBIAHMMW Mig Yac OLiHKM naTono-
MYHUX 3MIH NpU PI3HUX 3axXBOPKOBAHHSAX. Y OaHOMy
OOCNifXKeHHi y3aranbHeHi NaToricTonoriyHi 3amiHn ypa-
XeHHs1 nereHb npu COVID-19, wo moxe GyTn BUKO-
puUCTaHe He nuwe 3 4iarHOCTUYHOK METO, a U Ans
BiJOOPaXEHHs1 NAaTOreHETUYHUX LUMAXIB, SKi MOXYTb
iHbopMyBaTW KNIHILUCTIB NPO KOPUCHI cTpaTeril niky-
BaHHS.

BucHoBKK. [laTtomopdoonorivHi gaHi, oTpuma-
Hi 32 pesynbTaTaMy OaHOro OOCHIAXEHHS, cBigvaTb
npo B3aeMOMNOB’A3aHi MexaHi3Mu, siKi nexkaTb B OCHOBI
cucTeMHux KniHiyHnx nposisis COVID-19. Natonoroa-
HaTOMIiYHI AOCMIAKEHHS BKa3yoTb, LLO NPSIMAA BNNUB
SARS-CoV-2 Ha eniteni anxanbHUX WNAXiB Ta anb-
BEOJ NPU3BOAUTL HE NULLIE 4O NOTO MOLUKOMXKEHHS, a
1 0O 3anycKy Kackagy peakuin, ki CNpUYnHAIOTL pPo3-
BUTOK FOCTPOro pecnipaTtopHOro AMCTPEC-CUHAPOMY.
AyTONCIiNHI Ta HEKPONCIVHI AaHi PO3LUPIOTL 3HAHHS
npo natonorivHi npouecu npu COVID-19, Wo MOXyTb
OyTu BMKOpUCTaHI Nnig Yac mopdpogiarHoCTHKM i crnpu-
ATU PO3BUTKY NoAanbLUMX CTpaTeriin NikyBaHHS.

MepcnekTMBU noganblWx AocnigXeHb — Bu-
BYEHHS NATOMOPMOSONYHMUX 3MIH YpaKeHHSI BHY-
TPILLHiIX OpraHiB (NeyviHkW, cenesiHkn, cepus, rorioBHO-
ro mo3ky) npy COVID-19 Ta obrpyHTyBaHHSA naTore-
HETUYHMNX NTAHOK iX PO3BUTKY.
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Morphological Manifestations of COVID-19-Associated Pneumonia

Fylenko B. M., Babenko V. I., Royko N. V., Starchenko |. I,

Proskurnya S. A., Byelyayeva A. O.

Abstract. The purpose of study was to study the pathomorphological changes of COVID-19-associated
pneumonia in its severe course on the basis of autopsies with substantiation of pathogenetic links of clinical
and morphological manifestations.

Materials and methods. The study of changes of COVID-19-associated pneumonia in its severe course
was performed on the basis of autopsies of 16 deceased individuals using macroscopic and microscopic
methods. All patients had chronic diseases during their lifetime, which contributed to the severe course of
COVID-19.

Results and discussion. The severe course of COVID-19 is manifested by conventional morphological
signs of acute respiratory distress syndrome and vascular wall lesions with the development of hypercoagula-
ble syndrome. Autopsy revealed characteristic macroscopic changes in the lungs that distinguish this disease
from other infectious diseases of the respiratory system. Microscopically, changes were observed in the lung
tissue, which corresponded to the proliferative phase of diffuse alveolar damage, which is a morphological
sign of clinical manifestations of acute respiratory distress syndrome. Deposits of homogeneous eosinophilic
masses were found in the lumens of the alveoli, which unevenly covered the walls of the respiratory parts.
Hyperplasia and metaplasia of type Il alveolocytes was characteristic morphological feature of COVID-19-as-
sociated pneumonia. Sporadic altered hyperchromic pneumocytes were detected, often with the formation
of symplasts associated with the cytopathic effect of SARS-CoV-2. The development of acute respiratory
distress syndrome in COVID-19-associated pneumonia is based on the mechanism involved in the release
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of SARS-CoV2 from affected type Il pneumocytes, leading to their destruction. As a result, specific inflam-
matory mediators are released, which stimulate macrophages that synthesize biologically active substances,
increasing the permeability of capillaries and leading to the accumulation of exudate in the alveoli. Destruction
of type Il pneumocytes also reduces surfactant production, causing alveolar collapse, impaired gas exchange,
and refractory hypoxemia. Pulmonary vascular endotheliitis with widespread thrombosis is also the prominent
sign of acute respiratory distress syndrome in severe COVID-19-associated pneumonia.

Conclusion. Pathomorphological studies indicate that the direct effect of SARS-CoV-2 on the epithelium of
the respiratory tract and alveoli leads not only to its damage, but also trigger a cascade of reactions that cause
the development of acute respiratory distress syndrome.

Keywords: respiratory distress syndrome, type Il pneumocytes, hyperplasia, hypercoagulation.
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THE ADVANTAGES OF DUAL ANTIPLATELET THERAPY COMBINATIONS
IN PREDICTING RECURRENT CARDIOVASCULAR EVENTS
IN OBESE PATIENTS AFTER MYOCARDIAL INFARCTION

Kharkiv National Medical University of the Ministry of Health of Ukraine,
Department of Internal Medicine No. 2,
Clinical Immunology and Allergology named after academician L. T. Malaya,
Kharkiv, Ukraine

The purpose of the study was to analyze the in-
cidence of recurrent cardiovascular events in obese
patients after a myocardial infarction during a 6-month
follow-up period, depending on the combination of ti-
cagrelor or clopidogrel with acetylsalicylic acid as a
part of dual antiplatelet therapy.

Materials and methods. The study involved 75
patients with acute myocardial infarction with ST seg-
ment elevation and concomitant obesity. The patients
were divided into 2 subgroups: the first included 31
patients who received the combination of acetylsal-
icylic acid and ticaglelor, and the second — 44 pa-
tients treated with the combination of acetylsalicylic
acid and clopidogrel in dual antiplatelet therapy. The
GRACE scale was used to stratify the risk of hospital
and 6-month mortality. Control of the recurrent car-
diovascular events presence was carried out after
6 months.

Results and discussion. Acute myocardial in-
farction with ST elevation is still the main cause of
mortality and invalidisation of able-bodied population.
Regardless of the primary percutaneous coronary
intervention or thrombolysis, dual antiplatelet thera-
py remains the main therapeutic strategy, both in the
acute ST-elevation myocardial infarction period and in
the remote — for the secondary prevention of possible
adverse cardiovascular events, and is a combination
of acetylsalicylic acid and a P2Y, receptor inhibitor.
To date, the issue of the choice of a P2Y ., receptor
inhibitor in the dual antiplatelet therapy that is used in
the treatment of ST-elevation myocardial infarction is
an urgent subject of scientific discussion.

While observing patients after a myocardial in-
farction with concomitant obesity over a period of 6
months, it was found that 28 patients had a recur-
rent myocardial infarction and / or unstable angina,
which was 37.56% of all patients. The analysis of the

GRACE scale scores in a cohort of patients with re-
current cardiovascular events revealed that all pa-
tients were included in high risk group (> 118 points).
In the group of patients who received dual antiplatelet
therapy with the involvement of acetylsalicylic acid
and ticagrelor in 11 people recorded a repeated myo-
cardial infarction and / or unstable angina, which was
14.76%. At the same time, in a group of patients re-
ceiving dual antiplatelet therapy in a combination of
acetylsalicylic acid with clopidogrel, re-cardiovascular
catastrophes were detected in 17 patients, which was
22.8% of all patients with ST-elevation myocardial in-
farction on the background of concomitant obesity.

Conclusion. The patients with obesity after a
myocardial infarction who are included in the GRACE
high risk group are recommended to be treated with
the combination of acetylsalicylic acid and ticagrelor
as a result of a notable reduction in the risk of recur-
rent cardiovascular catastrophes compared with the
combination of acetylsalicylic acid and clopidogrel.

Keywords: acute myocardial infarction, obesity,
dual antiplatelet therapy, clopidogrel, ticagrelor, recur-
rent cardiovascular event.

Connection of work with scientific programs,
plans, topics. The work is based on the research
work of the department of Internal Medicine No. 2,
Clinical Immunology and Allergology named after
academician L. T. Malaya «Predicting the course,
improving the diagnostic and treatment of coronary
heart disease and hypertension in patients with meta-
bolic disorders», State registration No. 0120U102025
(2020-2022).

Introduction. Despite the diagnostics and treat-
ment of acute myocardial infarction (AMI) have under-
gone substantial evolution, ST-elevated AMI (STEMI)
is still the major cause of death and disability of the
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able-bodied population even in the most developed
countries [1]. It is well known that the pathogenesis
of STEMI is based on atherosclerotic plaque rupture
with subsequent adhesion and platelet aggregation,
activation of the coagulation cascade and, conse-
quently, myocardial ischemia and necrosis after com-
plete coronary artery (CA) occlusion. Rapid resto-
ration of blood flow in the occlusive segment of the CA
by primary percutaneous coronary intervention (PCI)
prevents the development of heart failure, preserves
ventricular function and reduces mortality [2-5]. How-
ever, the COURAGE study found that well-selected
and consistently used drug therapy is comparable in
effectiveness to invasive myocardial reperfusion [5].
Regardless of PCI or thrombolysis, dual antiplate-
let therapy (DAPT) remains the primary treatment
strategy in both acute and long-term STEMI for the
secondary prevention of possible adverse cardiovas-
cular events and is a combination of acetylsalicylic
acid (ASA) and P2Y,— receptor inhibitor. For today,
according to the recommendations of the European
Society of Cardiology in 2020, the drugs of choice are
clopidogrel and ticagrelor [6].

The golden standard of treatment for STEMI pa-
tients was clopidogrel up to the moment of ticagrelor
appearance. It is now known that, unlike the thienopy-
ridine group of antiplatelet drugs to which clopidogrel
belongs, ticagrelor is an active compound which binds
directly, without transformation, to P2Y ., receptors af-
ter absorption from the gastrointestinal tract and en-
tering the bloodstream. This feature determines the
rapid antiplatelet effect of ticagrelor [7]. However, the
choice of P2Y,, receptor inhibitor in DAPT treatment
of STEMI is a hot topic of scientific debate.

The purpose of the study was to analyze the
recurrent cardiovascular events incidence in obese
patients after myocardial infarction within 6 months of
follow-up, depending on the combination of ticagre-
lor or clopidogrel with acetylsalicylic acid in dual anti-
platelet therapy.

Materials and methods. The study involved 75
patients with AMI with ST segment elevation and con-
comitant obesity aged 62.48 + 3.21 years, who were
treated in the infarction department of the City Clinical
Hospital No. 27.

All experiments were conducted in accordance
with the Council of Europe Convention “On the Pro-
tection of Human Rights and Dignity of the Human
Being with regard to the Application of Biology and
Medicine Application of Biological and Medicine
Achievements (ETS No. 164)” dated 04.04.1997, and
the Helsinki Declaration of the World Medical Associ-
ation (2008). Each study patient signed an informed
consent to participate in the study and all measures to
ensure anonymity of patients were taken.

KniHiyHa meguuynHa

The patients were divided into 2 subgroups: the
first group included 31 patients receiving the combi-
nation of ASA and ticagrelor, and the second group
included 44 patients treated with the combination of
ASA and clopidogrel as DAPT. The diagnosis of AMI
was established on the basis of clinical-anamnestic
and laboratory-instrumental studies using the criteria
recommended by the European Society of Cardiolo-
gy in 2012 and in accordance with the Order of the
Ministry of Health No. 455 dated 02.07.2014 “Unified
clinical protocol of emergency, primary, secondary
(specialized) and tertiary (highly specialized) medical
care and medical rehabilitation of patients with acute
coronary syndrome with elevation of the ST segment”.
The presence of obesity was established according to
the WHO classification, 1997 at a BMI > 30 kg / m2,
which was determined by the formula:

BMI (kg / m?) = body weight / (height) 2

Exclusion criteria were acute and chronic inflam-
matory processes, Q-negative acute myocardial in-
farction, diffuse connective tissue diseases, cancer,
concomitant thyroid diseases, the presence of symp-
tomatic hypertension.

The GRACE (Global Registry of Acute Coronary
Events) scale was used to stratify the risk of hospital
and 6-month mortality. Risk factors include age, Kil-
lip’s acute heart failure class, hemodynamic param-
eters (heart rate and systolic blood pressure), blood
creatinine, conduction abnormalities, increased car-
diospecific enzymes, and ST segment elevation on
the patient’s electrocardiogram at admission.

Monitoring for recurrent cardiovascular events
was performed after 6 months.

Statistical processing of the obtained data was
performed using the statistical program package “Mic-
rosoft Excel”. The obtained data are presented as the
arithmetic mean and the statistical error of the arith-
metic mean (X + Sx). Differences between groups in
a distribution close to normal were assessed using
Student’s t-test. Differences at p <0.05 were consid-
ered statistically significant.

Results and discussion. Observation of pa-
tients after myocardial infarction on the background
of concomitant obesity for 6 months revealed that
28 people developed recurrent myocardial infarction
and / or unstable angina (UA), which accounted for
37.56% of all patients.

Analysis of the GRACE scores in a cohort of pa-
tients with recurrent cardiovascular events showed
that all patients were at high risk. According to the dis-
tribution of patients according to the risk of 6-month
mortality, 69.3% of patients were in the high-risk
group and had a score more than 118 points (p <0.05
comparing with both low and medium risk), 26.7% of
patients with AMI and concomitant obesity, who had
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a range of 89 up to 118 points got to the middle-risk
group (p <0.05 comparing with low risk) and only 4%
of patients, who received a score of 88 points or less,
resulted in a low-risk of 6-month mortality and recur-
rence of coronary events on the GRACE scale. The
data are presented in table 1.

Table 1 — The risk of 6-month mortality and recurrent
coronary events by the GRACE scale among the pa-
tients with acute myocardial infarction and obesity

GRACE, Patients with AMI
points and obesity (n=75)
high risk (> 118 points) 52 (69.3%)
middle risk (89-118 points) 20 (26.7%)
low risk (<88 points) 3 (4%)

According to the combinations of ASA with tica-
grelor or clopidogrel included in DAPT, we investigat-
ed the development of cardiovascular events in obese
patients six months after STEMI. In the group of pa-
tients who received DAPT with the involvement of
ASA and ticagrelor in 11 people the recurrent Ml and
/ or UA was observed, which amounted to 14.76%.
At that time, in the group of patients receiving DAPT
in combination with ASA and clopidogrel, recurrent
cardiovascular catastrophes were found in 17 people,
which was 22.8% of all patients with STEMI on the
background of concomitant obesity. The data is given
in table 2.

Therefore, in the group of patients treated with
ASA and ticagrelor, there is a lower number of recur-
rent coronary events than in the group of patients re-
ceiving ASA with clopidogrel (p <0.05).

Our results do not contradict the data of the world
medical literature. Thus, according to the results of
the analysis of the ATLANTIC study, which involved
patients with STEMI, it was found that between the
groups where the loading dose of ticagrelor was first
received at the prehospital stage and in the hospital,
there were no significant differences in the incidence
of adverse cardiovascular events in the form of car-
diovascular death (CVD), stroke or emergency revas-
cularization, as well as the occurrence of bleeding
within 30 days of observation [8]. At the same time,
the ONSET/OFFSET study demonstrated significant-
ly earlier antiplatelet activity and potency of ticagrelor
compared to clopidogrel, which is due to the direct
connection of the active compound to P2Y, platelet

Table 2 — Characteristics of obese patients after myocar-
dial infarction according to the development of recurrent
coronary events during 6-month follow-up

Patients with Ml and obesity (n=75)
DAPT DAPT
After | Asa+ | ASA+
treatment | _. .
(n=75) ticagrelor | clopidogrel
(n=31) (n=44)
Development 11
of recurrent Ml 28 . (14.76%), 170
and/or UA6 | (37.56%) <0.05 (22.8%)
months after Ml P<o-

Note: p<0.05 — in comparison with the second subgroup
(DAPT ASA + clopidogrel)

receptors [9, 7, 10]. Analyzing the effectiveness of ti-
cagrelor and clopidogrel in the PLATO study, it was
shown that the frequency of the primary endpoint
events in the group of patients treated with ticagre-
lor compared with those treated with clopidogrel was
significantly lower — 9.8% versus 11.7%. The use of
ticagrelor in combination with ASA was associated
with an absolute reduction in the risk of CVD, recur-
rent myocardial infarction or acute cerebrovascular
accident by 1.9%, together with a relative risk reduc-
tion of these events by 16% compared with the use of
clopidogrel [11-14].

Conclusion. The majority of patients (69.30%)
with obesity after myocardial infarction were included
in the high risk group for six-month mortality accord-
ing to the number of points on the GRACE scale. In
37.56% of patients with acute myocardial infarction
with ST segment elevation and concomitant obesity,
a recurrent coronary event occurred in the form of
myocardial infarction or unstable angina in the pres-
ence of high scores on the GRACE scale. The cohort
of obese patients after myocardial infarction, includ-
ed in the high-risk group according to the six-month
mortality scale, is recommended to be treated with a
combination of acetylsalicylic acid and ticagrelor, tak-
ing into account a pronounced reduction in the risk of
recurrent cardiovascular accidents, p<0.05).

Perspectives of further research. Based on the
analysis of the prevention of thrombotic situations in
obese and non-obese patients after AMI, further re-
search rests on the problem of hemorrhagic complica-
tions and remains open today. In this regard, not only
the effectiveness, but also the safety of antithrombotic
therapy is of great importance.
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NEPEBAIMM KOMBIHALIN NOABIMHOI AHTUTPOMBOLIUTAPHOI TEPANII

Y MPOrHO3YBAHHI MOBTOPHUX KAPLIOBACKYNAPHUX NOAINA

Y NAUIEHTIB 3 OXKUPIHHAM NiCnA NEPEHECEHOIO IHOAPKTY MIOKAPOA

Boposuk K. M., Jaac M., XXepade A.

Pestome. Mema docnidxeHHs. [NpoaHanidyBaTn 4acTOTY BUHWKHEHHS MOBTOPHUX CEPLIEBO-CYAUHHMX MO-

JiN Yy XBOPUX 3 OXMPIHHAM Micns NepeHeceHoro iHapKTy Miokapaa NpoTAromMm 6-MicA4YHOro TepMiHy cnocTe-
PEXEHHS 3anexHo Bifg KombiHaLii Tukarpenopy abo knonigorpento 3 aueTuncaniynnoBo KMCAOTO B cKNagi
NoABINHOI aHTUTpPOMBOLUUTapPHOI Tepanii.

YKkpaiHCbKUM XXypHan MeauuuHu, 6ionorii Ta cnopty — 2022 — Tom 7, Ne 2 (36) 91


https://doi.org/10.1177/1074248411407637
https://doi.org/10.1093/eurheartj/ehu278
https://doi.org/10.1093/eurheartj/ehx393
https://doi.org/10.1093/eurheartj/ehx393
https://doi.org/10.1161/CIRCULATIONAHA.109.912550
https://doi.org/10.1161/CIRCULATIONAHA.109.912550
https://doi.org/10.1056/NEJMoa1407024
https://doi.org/10.1056/NEJMoa1407024
https://doi.org/10.1016/j.ahj.2013.10.010
https://doi.org/10.1161/CIRCOUTCOMES.111.964395
https://doi.org/10.1161/CIRCOUTCOMES.111.964395
https://doi.org/10.1016/j.rec.2017.11.010
https://doi.org/10.1016/j.jcin.2016.02.013
https://doi.org/10.1016/j.jcin.2016.02.013

MeAaunyHi Hayku

Mamepianu ma memodu docnidxeHHs. B gocnimkeHHi npunHsanm ydacTs 75 xBopux Ha STEMI Ta cynyTHe
OXWpPIHHA. XBOpUX Oyro po3nogineHo Ha 2 nigrpynu: Ao neploi yeinwos 31 XBopuiA, siKi OTpMMyBanu Komoi-
Hauito ACK+Tukarpenop, a oo apyroi — 44 nauieHTa, wo nikysanucsa kombiHauieto ACK+knonigorpens B cknagi
NoABINHOI aHTUTpoMOOoLMTapHOI Tepanii. [na crpatudikauii pusmky rocnitanbHoi Ta 6-MiCA4YHOT NeTanbHOCTI
6yna BukopucTaHa wkana GRACE. KoHTpornb HasiBHOCTi MOBTOPHMX KapAioBacKyNAPHUX MOAiA 34iNCHIOBABCS
yepes 6 micauis.

Pesynbmamu. Tpn cnocTepexeHHi 3a XBOpUMK MNiCNa NepeHeceHoro iHapKTy Miokapaa Ha Tni cynyT-
HBbOrO OXWPIHHA NPOTSrom 6 MicsAuiB Oyno BusiBNeHo, wo y 28 ocib (37,56%), Wwo Bxogunu 4o rpynu BUCOKOro
pusnky 3a GRACE (>118 6aniB), po3BuUHYBCS NOBTOPHUI iHCpapKT Miokapaa Ta/abo HecTabinbHa cTeHoKapais.
Y rpyni XBOpUX, SIKi OTpUMyBanu NOABIAHY aHTUTPOMOOLMTaApHY Teparnito i3 3anyyYeHHsiIM aueTuncaniumMnoBoil
kucnotu Ta Tukarpenopy B 11 ocid (14,76%) 3adikcoBaHO MOBTOPHMI iH(papKT Miokapaa Ta/abo HecTabinb-
Hy CTEHOKapgito, y TOM Yac, Konu B rpymni XBopux, WO OTPMMyBanu noAasiiHy aHTUTpoMBouuTapHy Tepanito y
KomOiHauii aueTmnncaniumMnoBoi KACNOTK 3 KIonigorpenem, NOBTOPHI CepueBO-CYAMHHI KaTacTpodu 6yno Bu-
aBneHo y 17 ocib (22,8%).

BucHosku. XBOpUM 3 OXUPIHHAM MiCns nepeHeceHoro iHpapkTy Miokapaa, Lo YBINLWAM 4O rpynn BUCOKO-
ro puauky 3a wkanoto GRACE, oouinsHo NpoBoanTM NiKyBaHHS 3 3ary4eHHsAM KOMOiHaUiT aueTuncaniynnoBoi
KMCMNOTU Ta TUKarpenopy BHacmnigok OinbLll BUPa3HOro 3MEHLLEHHST PU3NKY BUHUKHEHHSI MOBTOPHMX CEpLIEBO-
CYAMHHUX KaTacTpod, NopiBHAHO 3 KOMOBiHaLi€o aueTnncaniunnoBoi KUCOTK Ta Knonigorpento.

KnrouoBi cnoBa: roctpuii iHhapKT Miokapaa, OXKUpPiHHS, NOABIHA aHTUTpoOMOOLMTapHa Tepanid, Knoni-
Jorpene, TUKarpenop, NOBTOPHa KapAioBacKyrnsipHa nogisi.
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KniHiyHa meguuynHa

XAPAKTEPUCTUKUN OYHKLIIOHAJIbHOIO .
TA CTPYKTYPHO-OYHKUIOHAJIbHOIO CTAHY CEPLEBO-CYAUHHOI
CUCTEMU XBOPUX MNP ILLEMIYHIA XBOPOBI CEPLIA TA OXKUPIHHI

XapkiBCbKUI HauioHanbHUA Meau4YHUIM yHiBepcuTeT, XapkiB. YkpaiHa

Mema pocnigXeHHS — BU3HAYeHHS 3MiH OYHK-
LioHanbHOro Ta CTPYKTYPHO-PYHKLOHANBHOro CTaHy
CepLEeBO-CYANHHOI cMcTeMU OcCib i3 iLeMiyHOK XBO-
po6oto cepus Ha Tri OXXUPIHHS.

0O6’ekm ma memodu. Byno obctexeHo 105 ocib
AiarHoctuyHoi rpynu: 70 ocib i3 iwemMivyHo XBOpo6oHo
cepus Ta OXMPiHHAM (1-a giarHocTuyHa rpyna) Ta 35
XBOPUX i3 MOHoMepebirom iwemiyHoT xBopobu cepus
(2-a giarHocTu4Ha rpyna), gki MPOXoAWnM MiKyBaHHS
Ha 6a3i KOMyHarbHOr0 HEKOMEPUINHOro MianpueM-
ctBa «Micbka kniHiyHa nikapHa Ne 27» XapkiBcbKol
obnacHoi pagu. B 1-inn giarHoCTMYHIM rpyni GinbLuicTb
HapaxoByBanocs xsopux i3 | (26 (37,1 %) cryneHem
OXupiHHA, Ha Bigminy Big Il (24 (34,3 %) 1a Il (20
(28,6 %). KoHTponbHow rpynoto noctanu 35 3gopo-
BUX OCib 0e3 Oyab-sKMx 3axBOplOBaHb CEpLEBO-CY-
OWHHOI cuctemu. Bik xBopux 1-i Ta 2-1 giarHOCTUYHOI
rpynu cknae BignoBigHo 63,6+8,8 i 69,7+7,9 pokis, a
KOHTPOrbHOI rpynu — 35,2+4,9 pokiB.

Pesynbmamu ma eucHosku. byno KoHcTatoBaHO
HasIBHICTb apUTMIYHUX MOpPYLUEHb AisinbHOCTI cepue-
BO-CYAMHHOI CUCTEMM MpM ieMivHiin XBopobi cepus,
0Cco6NMBO Ha TNi OXKMPiIHHA. BuaHavyeHo nepeBaxaHHsi
XapaKTepUCTUK (PYHKLiOHaNbHOro CTaHy cepLeBo-
CYOMHHOI CMCTeMM Mpu ileMivHin xBopobi cepus i3
OXMUPIHHAM MOPIBHAHO 3 MOHonepebirom iemiyHol
XBOpoOM cepus: BIONOBIOHO AiacToniYHMIA apTepi-
anbHu Tuck 91,7+7,8 i 89,319,1 Mm pT. CT.; YactoTa
cepueBux ckopoyeHb — 81,9+11,2 i 78,8149,5 yn/xs
Ta nynsc — 81,2+9,8 i 78,2+9,6 ya/xe. 3adikcoBa-
HO nepeBary XapaKTepucTuK CepLeBO-CYOUHHOI
cuctemMn npu oXupiHHi 1l ctyneHs nopisHaHO 3 I
Ta | BigNOBIQHO CUCTOMIYHWMIA apTepianbHUA TUCK
160,0+£15,9, 158,8+16,1 i 152,7+11,8 mm pT. CT.; gia-
cToniyHuM apTepianbHUt TUck — 93,5+8,1, 91,9+8,8 i
90,1946,6 MM™m pT. CT.; YacToTa CepLeBnX CKOpPOYEHb —
82,0+7,4, 81,4+10,6 n 82,3+14,2 yn/xB Ta nynbc —
82,0+7,4, 81,0£10,3 i 80,8%+11,2 ya/xB. BusHayeHo
OOCTOBIPHY MOXIMBICTb NPOBOKYBAHHS 3HAYHMX 3HU-
XeHb XapakTepucTuK OyHKLIOHaNbLHOro CTaHy cepus
npu ilWemiyHin xBopobi cepus Ta OXUPIHHI NOPIBHAHO
3 KOHTponem. [1oCTOBIipHO KOHCTaTOBaHO nepe.ary
3pYyLUEHb MOKAa3HMKIB CTPYKTYPHUX XapaKTePUCTUK
cepus npu iWemidHin xBopobi cepusa Ta OXUPIHHI i
MOHonepeoiry iemMiyHoi xBopobu cepus Ha BigMiHY
Big KoHTponto. BusHadeHo poctoBipHe (p < 0,001)
36iNbLlUEHHST AiaMeTpy aopTu Mpu iLeMiYvHin XxBopoOi

cepugs (3,3010,33 cm) Ta npw iLemiyHin xeopobi cepus
i3 OXMpiHHAM (3,2210,29 cm) NOPIBHAHO 3 KOHTPONEM
(2,8610,14) 1 iHTEHUiMHO NOPIBHAHI 3Ha4YeHHsa E Ta A
1 X cniBBigHOLWEHHA B 1-ii1 i 2-in giarHOCTUYHIN rpyni
(BignosigHo E 0,710,181 0,69+0,17 cm/c (p = 0,463);
A - 0,811£0,19 i 0,85+0,24 cm/c (p = 0,342) i E/A —
0,90+0,27 n 0,82+0,27 (p = 0,102)). IHTEHUiNHO BK-
3Ha4YeHO NepeBaXaHHs 3HayYeHb CTPYKTYPHO-(yHKLi-
OHarnbHoro ctaHy cepus npwu lll Ta Il cTyneHsix oxupin-
HS1 NOPIBHSAHO 3 .

KnrouyoBi cnoBa: iwemiyHa xBopoba cepus,
OXMPIHHSA, OYHKUiIOHaNbHUA CTaH CcepLeBO-CYaUHHOT
CUCTEMW, CTPYKTYPHO-(PYHKLIiOHanNbHWA CTaH cepue-
BO-CYAWHHOI CUCTEMM.

3B’I30K pO6OTM 3 HayKOBMMW Mporpamamm,
nnaHamm, Temamu. PoboTa BMKOHaHa 3a NMaHOM
HayKOBO-JOCNiAHMX pobiT Kadeopyn BHYTPILLHBLOI
MeanuuHm Ne 2, kniHiYHOT iMyHonorii Ta anepronorii
im. akagemika J1. T. Manoi XapkiBCbKOro HaujioHarb-
Horo meauyHoro yHisepcutety MO3 YkpaiHu «[1po-
rHO3yBaHHA nepebiry, yaoCKoHaneHHs AiarHoCTUKM Ta
NiKyBaHHs iLLeMi4HOT XBopobu cepusi Ta apTepianbHoi
rinepTeHsii y xBopux 3 MeTaboniyHUMM NopyLUEHHS-
MUY,

Becryn. OcTaHHiMM pokamu CBiTOBa HaykoBa
CMiNbHOTa 3a3Haya€e Ha CrpaBXHI0 enigemilo Xpo-
HiYHMX HeiHdeKUinHMXx 3axBoptoBaHb (H3), sika Bu-
HUKNa 4Yepe3 BUCOKY MOLUMPEHICTb HE340pOBOro
Cnocoly XWTTS, JOCUTb HWU3bKY (Di3UYHY aKTUBHICTb
HaCemneHHs1, 3HaYHi PiBHI 3MTOBXMBAHHA aIKOrofbHU-
MM HanosiMM Ta HaAPKOTUYHUMWU N NCUXOAKTUBHUMM
peyoBMHaMN, BUCOKI PiBHI MOLUMPEHHS TIOTIOHOMAaniH-
HH, MepeBaXXHO He3[opoBe Ta He3banaHcoBaHe Xxap-
yyBaHHS Ta iHW. [1]. 3a BusHavyeHHamm BOOS 3rigHo
3 po3paxoBaHNM MOKA3HWKOM POKIB XUTTS 3 nonpas-
Kot Ha iHBanigHictb (DALY) cepen kpaiH €Bponen-
cbkoro cnieToBapuctsa maxke 60,0 % ycboro Taraps
XBOPOO 3aliMatoTb CiM OCHOBHUX (DAKTOPIB PU3UKY:
apTtepianbHa rinepteHsia (12,8 %), TwooTiOHOMAnH-
HA (12,3 %), 3NOBXWBAHHS anKOrofibHUMK HamnosiMm
(10,1 %), rinepxonectepuHemisa (8,7 %), OXWUPIHHS
(7,8 %), HepgocTaTHI piBHI BXMBaHHSA OBOYIB Ta hpyk-
TiB (4,4 %), manopyxnmeictb (3,5 %) Ta HanbinbLw
nowwmpeHi — H3 (77,0 %), 30BHiLWHI NpUYUHK, TpaBs-
MU | oTpyeHHs (14,0 %) Ta iHdeKUinHi 3axBOPIOBAHHS
(9,0 %). Cepep ycix uux npuyuH y €Bponencokomy
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perioHi H3 npoBokytoTe 86,0 % i3 9,6 MH. ycix cmep-
Ten i 77,0 % i3 150,3 mnH. ycix DALYSs; a B ycbomy
cBiTi H3 Buknukatote 6nmnsbko 70,0 % ycix cmepTen
(6nunsbko 40 MIH. LWOPIYHMX CBITOBUX cmepTen [2]).
Lli aani niaTBEpAXYIOTHCS 1 IHLWMMUW OOCTIOKEHHSAMN.
Tak, Gheorghe A. et al [3] Haronowwye, Lo CBIiTOBI piB-
Hi DALY, saki cnpoBokoBaHi H3 3aiimaloTb GinbLu Hixk
60,0 % Big ycix Ta 6nu3bko 80,0 % ycix poKiB XNTTH,
npoxuTtux 3 iHBanigrictio (YLD).

Mpu uboMmy, odiLinHI AXepena HaronoLyoTb, WO
cepep ycix H3 nepuii no3uuii 3a piBHAMU CMEPTHOCTI
npawuesgaTtHmMx ocid 3arMMalTb CepLeBO-CYOUHHI 3a-
xBoptoBaHHs (CC3), aki cknagatote 6inbL Hix 70,0 %
ycix cBiToBMXx cmepTen [4]. Came yepes CC3, H3 ma-
I0Tb cTaTyc enigemii, Tak, sk CC3 3Ha4yHO 3HUXYIOTb
SKICTb XXUTTHA HAaCENEeHHS Ta BUCTYNAKTb Y POfi OCHO-
BHOMO YNHHUKA BUHUKHEHHS | PO3BUTKY iHBanigHoOCTI 1
CMepPTHOCTI SIK Y HaLlin AepxaBi, Tak i cepeq Nposia-
HWX CBITOBMX KpaiH, siKi OKpiM HEraTMBHUX MELMKO-CO-
LianbHMX HacnigKiB LLe 1 NPOBOKYOTb 3HAaYHI BUTPATK
Ha OXOpOHYy 3n0poB’sa [5-9]. Tak, 3a gaHumMm MoxHa-
yoea O. B. [10] Ta iHwwmx HaykosuiB [11] CC3 kox-
HOro POKy B YCbOMY CBITi BUKNMKaOTb 6nm3bko 16,5—
17,5 MnH. cmepTen. |HWi gocnigXeHHsA BKasyoTb, WO
3a 2017 p. CC3 cnpoBokyBanu 6nnsbko 17,8 MIH.
cMmepTen B ycboMmy CBITi (BTpata 6nmaeko 330 mnH.
POKiB >uUTTs i 6rinabko 35,6 mnH. pokiB YLD) [12, 13],
aB 2019 — GinbLue 3a 6,2 MMH. CBITOBUX CMEPTEN XBO-
pux 30-70 pp. [12]. B YkpaiHi piBHi CMEPTHOCTi Yepes
CC3 Takox € 3Ha4YHO 3arpo3nNMBUMMU, SIKi 3aiMatoTb fi-
OVpytodi No3uuii Ta NpoBOKyHOTbL 6rn3bko 67,0 % ycix
cMmepTen. Tak, CTaHOapTU30BaHUN MOKa3HUK CMepT-
HocTi yepe3 CC3 B YkpaiHi € HanBuWmMM cepeq KpaiH
€BponencbKoi cninbHoTH, cknagatodun 801,6 Bunaakis
Ha 100 Tuc. HaceneHHs Ta NepeBuLLyodi BinbLL HiX Yy
[ABa pa3un cepefHbOEBPONENCHK piBHi [14].

Cnig BKasatu, WO 3a BU3HAYEeHHSAMKM BaraTbox
BYeHnx, CC3 matoTb 1 3HauYHi HEBTILUHI NPOrHO3u
OO0 3pOCTaHHS PiBHIB iX NOLIMPEHOCTI, 3rigHO 3 SKK-
MU Ui PiBHI K B YCbOMY CBITi, TaK i B HaLWiN Aepxasi
B noganbliomMy 6yayThb Tiflbku NPOrpecuBHO 306iMbLUy-
Batucs [14] Ta 3a BusHadeHHsamm BOO3 go 2030 p.
3pocTyTb A0 24,1-24,3 MrH. ocib [4].

Mpy UbOMY BU3HAYAETHLCH, LWIO OCHOBHMMU Na-
TOTEHETMYHMMM MEXaHi3MaMn BUMHUKHEHHSI Ta poO3-
BuTKYy CC3 Hanbinbll yacTilwe € aTepoCcKNepoTUYHi
YypaxKeHHs, Lo B NoAanbLIOMYy NPOBOKYIOTb PO3BUTOK
iwemivyHoi xBopobu cepus (IXC), uepebposackynsp-
Hi 3aXBOPIOBaHHA Ta iHWI po3nagu, 9ki 3rogoMm npu-
3B0AATb [0 iHGapkTy Miokapay, apuTMil, iHCYnbTy,
panToBOi cepueBoi cMmepTi Ta iHW. Cepen OCHOBHMX
eTionoriyHnx 4mHHMKiB CC3 BM3HavaloTb rinepnini-
aemito, 36inblieHnn apTepianbHUA TUCK, LIYKPOBUN
fiabet (UB), OXUpiHHSA, 3NOBXUBAHHS ankorosieMm Ta
HIKOTMHOM | HU3bKa i3MYHA aKTUBHICTb, SKi 3ara-
nom BusHavarTb 6nm3eko 90,0 % ycix pusmkie CC3
[15—17]. Cepep ycCix UMX NPUYUH BUHUKHEHHS Ta PO3-

BuTKYy CC3 Bu3HavatoTb came IXC, ocobnmeo Ha Thi
rinepninigemii Ta oXupiHHA, ocobnueo 3 ormagy Ha
3HaYHi MOLUMPEHHSA OXMPIHHA ceped YCbOro CBIiTO-
BOro HacerneHHs [1]. Tomy, BMBYEHHS OCOGNMBOCTEN
nopyLleHb (PyHKLUIOHaNbHOro Ta CTPYKTYPHO-DYHKLLi-
OHarnbHOro CTaHy cepueBo-cyauHHoi cuctemm (CCC)
npu IXC Ta OXMpiHHI € JOCUTbL aKTyarbHOK Ta BU3Ha-
YHOK CBITOBOI MPOONEMOL0, BUPILLEHHS SKOI NoTpe-
Oye NUnbHOI yBaru JOCMiAHUKIB Ta HayKOBLB.

MeTta pocnigkeHHA. BusHauyeHHs 3MiH pyHKUj-
OHamnbHOrO Ta CTPYKTYPHO-(PYHKLUiIOHANbHOrO CTaHy
CCC ocib6 i3 IXC Ta 0XXUpiHHi.

Marepianu Ta meTtoau gocnigxeHHa. [ns go-
CATHEHHSA METU OaHOro gocnigpkeHHsa Oyno obctexe-
Ho 105 oci6 pgiarHocTmnyHoi rpynu: 70 oci6 i3 IXC Ta
OXUpiHHAM (1-a giarHocTuyHa rpyna) ta 35 xBopux
i3 moHonepebirom IXC (2-a giarHocTuyHa rpyna), s
npoxoannu nikyBaHHa Ha 6asi KHIMT «Mickbka kniHiy-
Ha nikapHs Ne 27» XOP. KoHTpornbHy rpyny cknanmu
35 3gopoBux ocib 6e3 byab-sikmnx 3axsoptoBaHb CCC.
B 1-in piarHoctunyHin rpyni 6ynn 51 (72,9 %) xBopa
XiHoyoi cTati Ta 19 (27,1 %) — Yonos.ivoi, B 2-i - 24
(68,6 %) —yonosiyoi ta 11 (31,4 %) — xiHo4oi. KoHTp-
onbHa rpyna HapaxoByBara OinbLUICTb >XiHOK nopis-
HAHO 3 yvonosikamu (BignosigHo 15 (60,0 %) n 10
(40,0 %) ocib). 3a BikOBMMM XapaKTepUCTUKaMmn XBOPi
1-i Ta 2-1 giarHocTMYHOI rpynu gocTtoipHo (p = 0,001)
Oynu MopiBHAHI W Manu BiKk BignosigHO 63,618,8 i
69,7+7,9 pokiB, @ KOHTPONbHa rpyna nopiBHAHO 3 Jia-
FHOCTMYHOIO rpynoto goctosipHo (p < 0,001) mana Bik
35,2449 pokiB.

3akoHoMipHO Maca Tina Ta IMT pgocToBipHO
(p< 0,001) 6yna Buwo B 1-A Ai@arHOCTUYHIN rpyni
(BignosigHo 101,3+£15,8 kr i 36,2+4,4 kr/mM?) nopiBHSA-
Ho 3 2-t0 (BignoBigHo 71,9+8,8 kr i 24,2+1,4 kr/m?) Ta
KOHTponeM (BignosiaHo 64,317,4 kri 22,1+1,2 kr/m?).
B 1-in giarHocTu4HIn rpyni OinbLUicTb HapaxoByBarso-
cs xBopux i3 | (26 (37,1 %) cTyneHeM OXWPiHHSA, Ha
BigmiHy Big Il (24 (34,3 %) Ta lll (20 (28,6 %).

JocnigpkeHHs BMKOHaHi 3 OOTPUMAaHHAM OCHO-
BHUX MOMNOXeHb «[1paBun €TMYHMX MPUHLUMMIB Npo-
BEOEHHS HAayKOBMX MEOUYHUX JOCTIAXEHD 3@ y4acTHO
noanHN», 3atBepaXeHnx [enbCiHCbKOoK aeknapaui-
et (1964-2013 pp.), ICH GCP (1996 p.), Anpektmsn
€EC Ne 609 (Big 24.11.1986 p.), HakasiB MO3 YkpaiHu
Ne 690 Big 23.09.2009 p., Ne 944 Big 14.12.2009 p.,
Ne 616 Big 03.08.2012 p. Bci y4acHukn 6ynu iHdop-
MOBaHI LLIOAO Linewn, opraHisauii, MeToaiB AoCnigkKeH-
HA Ta nignucanu iHopmoBaHy 3rofy LWoao y4vacTi y
HbOMY, | BXWTi BCi 3axoam Ans 3abe3nevyeHHst aHOHIM-
HOCTi NaujieHTIB.

Pesynbratn pocnigkeHHA. OyHKUiOHaNbHI xa-
paktepuctukn CCC obCcTexXeHnx AiarHOCTUYHUX rpyn
Ta KOHTPOMO (CUCTOMIYHOro apTepianbHOro TUCKY
(CAT), piactoniyHoro aptepianbHoro Tucky (OAT),
yacToTu cepuesux ckopodeHb (HCC) i xapakTepuctuk
nynbCcy) HagaHo B Ta6n. 1.
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Tabnuusa 1 — ®yHkuyioHanbHWI ctaH CCC o6cTexeHnx nauieHTie, M+SD

KniHiyHa meguuynHa

3agpikcoBaHuin nuiie npu | cTy-

®yHKuioHans-| [iarHocTuyHa rpyna KoHT- neHi OXMpiHHA. [JOCTOBIpHICTb
HWW cTaH 1-a 2-a ponb P, P, s P, BiAMiHHOCTeN 6yna iHTeHUin-
CcC (n=70) (n = 35) (n = 25) HOto, Ta cknana Big p = 0,132
CAT, mm pT. cT. | 156,9+14,7 | 158,0+16,4 | 120,0+7,8 | 0,801 [ < 0,001 | < 0,001 | Ao p =0,830 (tabn. 2).
[OAT, mm pT. cT.| 91,747,8 | 89,3+9,1 | 80,246,8 | 0,167 |< 0,001 | < 0,001 CTpYyKTYpHO-pyHKUiO-
UCC, yn/xs 81,9+11,2 | 78,8t9,5 | 70,2¢7,4 | 0,156 |<0,001| 0,001 | HanbHi XxapakTepucTuku cra-
Mynec, ya/xe | 81,249,8 | 78,2496 | 70,2¢7,4 | 0,167 |<0,001| 0,001 | HY CCC npu IXC Ta oxupinHi

lMpumimku: [OCTOBIPHICTL BiAMIHHOCTEN: p, , — Y NOPIBHAHHI 1-1 Ta 2-i giarHocTNY-
HUX FPyM; P, , — Y NOPIBHAHHI 1- 4iarHOCTUYHOT rpyn Ta KOHTPOSIO; P, , — Y NOPIBHSAH-

Hi 2-i AiarHOCTMYHOI rpynu Ta KOHTPOIo

Mpu IXC Ta oxumpiHHi Byno nepeBaxaHHS NposiBiB
dyHKuUioHanbHoro ctaHy CCC Ha BigMiHy Big MOHO-
nepebiry IXC: OAT - 91,7+7,8 Ta 89,319,1 Mm pT. CT,;
YUCC - 81,9+11,2 n 78,849,5 ya/xs., nynbc - 81,249,8
i 78,2+9,6 yo/xB. Takox, cbikcyBanocs fgesike ne-
peBaxaHHsa CAT y oci6 i3 moHonepebirom IXC
(158,0£16,4 mm pT. CT.) Ha BigMiHY Big xBopux i3 IXC
Ha Tni oxupiHHA (156,9+14,7 MM pT. cT.). Takum ym-
Hom, Oyno 3adhikcoBaHO MNposiBM AediunTy Mynbey
npu IXC B 060X OiarHOCTUYHMX rpynax, WO (CKopiLl
3a BCE) BM3HA4Ya€ HasiBHICTb apUTMIiYHMX MOpYyLUEeHb
fisneHocTi CCC (Tabn. 1).

Mpu ubomy, Oyab-SIKMX MOPYLWEHb YHKLO-
HanbHoro ctaHy CCC B KOHTponi He Big3Hayano-
ca: CAT 1a [OAT signosigHo cknann 120,0£7,8 i
80,2+6,8 mm pT. cT., aYCC - 78,8+9,5 ya/xB. (Tabn. 1).
BiamiHHOCTI 1-1 Ta 2-1 4iarHOCTUYHUX rPYN Ta KOHTP-
onto gocTtoBipHi - p = 0,001 n p <0,001.

Cnig Bkasatu, LLO 3anexHo Bif CTyneHs HasiBHO-
ro OXWPiHHSA BiA3Hayanuca nepeBaxaHHsa YHKLUio-
HanbHWUX xapaktepuctnk CCC npw Il cTyneHi oxupiH-
Hs1 Ha BigMiHy Big Il Ta | (Tabn. 2).

Tak, 6yno BM3HA4YEHO HACTYMHi piBHI yHKLiO-
HanbHoro ctaHy CCC xBopwux i3 IXC Ta oXXupiHHSM 3a-
NexHo Bifg cTyneHs oxupiHHa (BignosigHo I, 1l Ta I):
CAT -160,0+15,9; 158,8+16,1i 152,7+11,8 MM pT. CT.;
OAT — 93,548,1; 91,9+8,8 i 90,1946,6 MM pT. CT,;
UCC - 82,0+7,4; 81,4+10,6 n 82,3+14,2 yn/xB Ta
nynbcoBi xapaktepuctukn — 82,0+7,4; 81,0+10,3 i
80,8+11,2 ya/xB). MNpn ubomy, gediunt nynscy 6ys

Tabnuusa 2 — dyHkuioHanbHW ctad CCC ocib 1-i giarHOCTUYHOT rpynun 3anexHo

Big CTyneHs oxupiHHa, M+SD

OOCTOBIpHO Big3Havanu 6Ginb-
wi 3miHn npy IXC nopiBHSAHO
3 KoHTponem (ocobnmeo mnpwu
MoHonepebiry IXC). Tak, 6yno
OOCMiIKEHO  XapaKTepUCTUKK
KiHLLeBO-[iaCTONIYHOrO i KIHLEBO-CUCTOIMIYHOro 06’emy
(BignosigHo KOO ta KCO) n KiHUeBO-AgiacTonivyHoro
Ta KiHLEeBO-cUCTOMIYHOro po3mipy (BignosigHo KIOP i
KCP) nisoro wnyHo4ka (J1LW); BiACOTKY BKOPOYEHHS;
3HayeHb dpakuii Bukngy (PB) i cepuesoro Bukuay
(CB) n iHgekcy macu miokapga J1W (IMMILW) i ToBwm-
HM 3agHboi cTiHkm J1LW (T3CJILW) Ta TOBLMHM MiKLLY-
HoukoBoiI neperopogku (TMLUM) i nepegHbLO-3aaHBO-
ro poamipy nisoro nepeacepasa (M3PIM) i giameTtpy
aopTn Ta MiKOBMUX LUBMAKOCTEN (paHHbOAIaCTOMiYHOI
(E) Ta nisHbogiacToniyHoi (A)) Ta iX CniBBIAHOLEHHS
(E/A) (Tabn. 3). byno BusHadeHo, wo KOO gocTosip-
HO (p < 0,001) GinbLW HiX y 2 pa3u OyB BMLLMM MpK
mMoHonepebiry IXC (107,5+53,4 mm®) Ta npu IXC Ha
TNi oxkupiHHaA (102,7+40,7 mm®) Ha BigMiHy Big 3Ha-
YyeHb KoHTponto (52,5+8,6 mm?®). PiBHi KCO pgocToBip-
Ho (p < 0,001 i p =0,001) BignoBigHO BM3Ha4Yan1cs Ha
piBHi 56,2+40,2; 48,2+30,2 i 31,5+8,3 mm®; a KOP —
BignosigHo goctosipHo (p < 0,001) 4,8+0,8; 4,6+0,7
i 4,0£0,3; gk i BignosigHOo poctoBipHO (p = 0,004
n p = 0,014) 3HadyeHHa KCP (3,5+0,9; 3,31%0,7 1
3,0+0,6 cm) i goctoBipHo (p < 0,001 i p = 0,001)
BignoBigHO BkopoyeHHs (21,5+3,2 i 20,643,2 Ta
0,0+0,0 %) (Ta6bn. 3).

MokasHmkm > @B BIgNOBIAHO [OCTOBIPHO
(p = 0,003 1 p = 0,001) nepeBaxanun y XBOpuX i3
IXC Ta OXUPIHHAM, 3HAYHO MNEPEBULLYIOYN PiBHI B
KoHTponi (55,5+7,8 %; 53,149,3 % i 60,6+3,6 %), sk
i piHi CB (BignosigHo 91,31£15,2 mn; 86,8+12,4 mn i
70,2+12,5 mn; p <0,001; p =0,001) (Tabn. 3).

Byno 3adikcoBaHo, WO
CTPYKTYPHi 3HadeHHs cepus
ocib 1-i Ta 2-i giarHOCTUYHMX

®yHKuioHanb- CTyneHi OXUPiHHSA rpyn npakTMyHo B GinbLuoc-
HUN cTaH I ! i P, P, P, Ti BUMNAQKiB iHTEHUiMHO OGynu
ccc (n=26) | (n=24) (n=20) BuWMMKM npu IXC i pocTo-
CAT, mm prt. cT. | 152,7+11,8 | 158,8+16,1 | 160,0£15,9 | 0,132 | 0,090 | 0,830 | BipHO nepeBuLlyBanu PiBHi
OAT, mm pT. cT. | 90,1946,6 | 91,918,8 93,5¢8,1 | 0,562 | 0,129 | 0,503 KoHTpont. Tak, IMMIW po-
UCC, ya/xB 82,3+14,2 | 81,4+10,6 | 82,0£7,4 | 0,612 | 0,756 | 0,643 | CTOBipHO KOHCTaTyBaB 3Ha-
Mynbc, ya/xs | 80,8+11,2 | 81,0¢10,3 | 82,0+7,4 | 0,612 | 0,541 | 0,766 | 4Hi rinepTpodiyHi 3miHn JILL,

lMpumimku: [OCTOBIPHICTb BiOMIHHOCTEN: p, , — Yy NOPIBHAHHI |l Ta | cTyneHiB oxXupiH-
HeA; P, , — Y NopiBHAHHI Ill Ta | cTyneHiB OXMPiHHS; p, , — Y nopiBHAHHI |l Ta Il cTyneHis

OXUPIHHA

YKkpaiHCbKUM XXypHan MeauuuHu, 6ionorii Ta cnopty — 2022 — Tom 7, Ne 2 (36)

Big3Ha4alouM 3HaA4YHi CroBiNb-
HeHHs1 penakcauii JILW: Bigno-
BiaHO 110,9+14,0; 108,7+12,5
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i 76,2+6,6 (p < 0,001). PieHi x T3CJILU 6yno BcTa-
HOBMeHo BIANOBIAHO Yy 3HayveHHAx 1,31+0,04 cwm;
1,30+0,03 cm i 1,30+0,0 c™m (p = 0,374; p = 0,188 i
p = 0,620). TMWIM pocToBipHO Aewo nepesaxana
B 1-1 giarHocTnyHin rpyni (1,22+0,06 cm) Ha BigMiHY

Big 2-i (p = 0,014) Ta KOHTp-
onto (p = 0,036): BignosigHO
1,201£0,04 cm i 1,2040,0 cm;
AK i 3HadeHHsa M3PIIM: Biano-
BioHO 4,16+0,67; 4,15+0,45
i 3,41+£0,23 cm (p = 0,804 i
p <0,001) (tabn. 3).

Oiametp aopmm 006-
CTEXEHNX [OCTOBIpHO
(p < 0,001) 6yB 36inbLue-
HUM npu MoHonepebiry IXC
(3,30+0,33 cm) Ta npu IXC
i3 OXUpiHHAM (3,2210,29 cm)
Ha BigMiHY Big KOHTpONO
(2,861£0,14). 3HadeHHs X
A Ta E Ta ix cniBBigHOLUEH-
HSl iHTeHUiiHO Oynu mavixe
cnisctaBHumu npu  IXC i3
OXWPIHHAM | Npu MOHoMe-
pebiry IXC (BignoeigHo E
0,71+£0,18 i 0,69+0,17 cm/c
(p =0,463); A - 0,81£0,19 i
0,85+0,24 cm/c (p =0,342) Ta
E/A —0,90+0,27 n 0,82+0,27
(p =0,102)) (Tabn. 3).

Mpn uboMy Big3Ha4va-
nocs, Wo Mamxke 3a ycima
3HaYEeHHAMM CTPYKTYPHO-
dyHKLiOHaNbHOro CTaHy
cepus ocib 1-i giarHoCTU4YHOT
rpynu niaTBepaKeHo iHTeH-
LiiHe X nepeBaxaHHs npwu
Il Ta Il cTyneHax OXupiH-
HS MOpiBHAHO 3 | (Tabn. 4).
Tak, 3a 3HayeHHsMu KOO
3adikcoBaHO 3Ha4Hy nepe-
Bary npu lll cTyneHi oxupiH-
Ha (114,9441,5 mm®) Ha Big-
miHy Big Il (101,0£47,9 mwm3;
p=0,171)Tal(95,0+31,0 Mm3;
p =0,121) (Tabn. 4).

3HaueHHs x KCO, KOP,
KCP, CB, T3/, TMLM Ta
E/A  Takox HepoCTOBIpHO
oynu suwmmu npu Il cre-
NneHi OXWpiHHA (BigNoBigHO
58,3+35,6 mm3; 4,9+0,8 cm;
3,5£0,8 cm; 92,6£13,4 wmn;
1,32+0,06 cm; 1,25+0,09 cm
i 0,92+0,29) Ha BigmiHy Big Il
(BignoBigHo 47,4+35,8 mm3;
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4,6+0,9 cwm; 3,3+0,8 cm; 91,8+14,8 mn; 1,31+£0,04 cwm;
1,21£0,04 cm i 0,92+0,25; p = 0,283; p = 0,125;
p=0,332;p=0,944;p=0,323; p=0,05011p=0,692) Ta
| (BignoBigHo 41,1£15,7 mm3; 4,4+0,5 cm; 3,1+0,5 cm;
89,8+17,3mn; 1,31£0,03 cm; 1,22+0,04 cm i 0,8720,29;

Tabnuusa 3 — CTpyKTypHO-PYHKLIOHaANbHUIA CTaH cepust 0BCTEXEHUX MaUieHTIB,

MzSD
CTpykTypHO- | [iarHocTuyHa rpyna
HKLliOHanb- KoHTponb
q)y|-|v|171 cTaH n 1:; 0) n 2:;’5) (n =p25) Pi Pis P,
cepus

KOO, mm?® 102,74+40,7 | 107,5453,4 | 52,5+8,6 | 0,629 | <0,001 | < 0,001
KCO, mm?® 48,2+30,2 | 56,2+40,2 | 31,5¢8,3 | 0,199 | 0,001 |<0,001
KOP, cm 4,60,7 4,8+0,8 4,0+0,3 | 0,399 | < 0,001 | <0,001
KCP, cm 3,310,7 3,540,9 3,0£0,6 | 0,205 | 0,014 | 0,004
BkopoueHHs, % | 20,6+3,2 | 21,5+3,2 - 0,164 | < 0,001 | < 0,001
®B, % 55,5+7,8 | 53,149,3 | 60,6+3,6 | 0,192 | 0,003 | 0,001
CB, mn 91,3+15,2 | 86,8+12,4 | 70,2+12,5 | 0,046 | <0,001 | 0,001
IMMJILL 110,9+14,0 | 108,7+12,5| 76,2+6,6 | 0,473 | <0,001 | < 0,001
T3CJILW, cm 1,31+£0,04 | 1,30+0,03 | 1,30+0,0 | 0,374 | 0,188 | 0,620
TMLUM, cm 1,22+0,06 | 1,20+0,04 | 1,20+0,0 | 0,014 | 0,036 |<0,001
N3P, cm 4,16+0,67 | 4,15+0,45 | 3,41+0,23 | 0,804 | < 0,001 | < 0,001
AopTa, cm 3,22+0,29 | 3,30+0,33 | 2,86+0,14 | 0,084 | < 0,001 | < 0,001
E, cv/c 0,71+0,18 | 0,69+0,17 - 0,463 | < 0,001 | < 0,001
A, cm/c 0,81+0,19 | 0,85+0,24 - 0,342 | < 0,001 | < 0,001
E/A 0,90+0,27 | 0,82+0,27 - 0,102 | < 0,001 | < 0,001

Mpumimku: 0OCTOBIPHICTb BiAMIHHOCTE: p, , — Y MOPIBHAHHI 1-1 Ta 2-i AiarHOCTUYHMX
pyn; P, ; — Y NOPIBHAHHI 1-i AiarHOCTMYHOT rpynu Ta KOHTPOIHO; P, , — Y MOPIBHAHHI 2-T
AiarHOCTMYHOI rpynun Ta KOHTPOSo

Tabnuua 4 — CTpyKTypHO-pYHKLiOHanbHUA cTaH cepud ocib 1-i giarHOCTUYHOT
rpynu 3anexHo Big CTyneHs oxupiHHa, M+SD

CTpYyKTYpHO- CTyneHi OXXUpiHHA
= I R I S Ee S
cepus (n = 26) (n =24) (n=20)

KOO, mm® 95,0+31,0 | 101,0£47,9 | 114,9+41,5 | 0,705 | 0,121 | 0,171
KCO, mm® 41,1+15,7 | 47,4+35,8 | 58,3+35,6 | 0,984 | 0,227 | 0,283
KOP, cm 4,4+0,5 4,6+0,9 4,9+0,8 | 0,520 | 0,047 | 0,125
KCP, cm 3,1+0,5 3,310,8 3,56+0,8 0,876 | 0,280 | 0,332
BkopoueHHsi, % | 20,7+3,8 20,942,9 20,1£3,0 | 0,618 | 0,546 | 0,312
®B, % 56,5+5,1 55,948,9 53,749,2 | 0,392 | 0,549 | 0,299
CB, mn 89,8+17,3 | 91,8+14,8 | 92,6+13,4 | 0,586 | 0,610 | 0,944
IMMILW 110,2+14,7 | 113,5¢12,9 | 109,0+14,4 | 0,165 | 0,842 | 0,134
T3CIILW, cm 1,31+0,03 | 1,31+0,04 | 1,32+0,06 | 0,637 | 0,456 | 0,323
TMLM, cm 1,22+0,04 | 1,21+£0,04 | 1,25+0,09 | 0,125 | 0,537 | 0,050
N3P, cm 4,11+0,44 | 4,24+0,93 | 4,12+0,56 | 0,912 | 0,845 | 0,934
AopTa, cm 3,160,21 | 3,27+0,34 | 3,24+0,32 | 0,308 | 0,494 | 0,924
E, cm/c 0,70+0,20 | 0,73+0,16 | 0,70+0,16 | 0,268 | 0,946 | 0,406
A, cvic 0,83+0,23 | 0,83+0,19 | 0,77+0,15 | 0,843 | 0,480 | 0,354
E/A 0,87+0,29 | 0,92+0,25 | 0,92+0,29 | 0,308 | 0,401 | 0,692

Mpumimku: [OCTOBIPHICTb BIAMIHHOCTEN: P, , — Y NOPIBHAHHI Il Ta | cTyneHis oXuMpiH-
HA; p, , — Y NopiBHAHHI [ll Ta | cTyneHiB OXMPiHHS; p, , — Y nopiBHAHHI IIl Ta |l cTyneHis

OXMPIHHS.
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p=0,227; p =0,047 i p = 0,280; p = 0,610; p = 0,456;
p =0,537 i p =0,401) ctyneHamu (Tadn. 4).

PiBHi >x BKOpoYeHHsi Ta ®B 6ynu Buwmmu npm | Ta
Il cTyneHsax oxupiHHa nopisHaHO 3 II: | - BignosigHO
20,7+3,8 % i 56,5+5,1 % (p = 0,546 i p = 0,549); Il -
20,942,9 % i 55,9+8,9 % (p = 0,312 A p = 0,299) Ta
Il —20,1+3,0 % i 53,749,2 %. 3HayeHHs x IMMIJILL,
M3PJIMN, giametpy aoptm Ta E 1 A iHTeHUiMHO dik-
cysanuca Ginbwmnmn npu |l cTyneHi oxupiHHa (Big-
nosigHo 113,5+12,9; 4,24+0,93 cm; 3,27+0,34 cwm;
0,73+0,16 cm/c; 0,83+0,19 cm/c) Ha BigmiHy Big Il
(signosigHo 109,0+14,4 (p = 0,134); 4,12+0,56 cm
(p=0,934); 3,24+0,32 cm (p =0,924) 1 0,70+0,16 cm/c
(p = 0,406) Ta 0,77+0,15 (p = 0,354)) i | (BignoBia-
Ho 110,2+14,7 (p = 0,842); 4,111£0,44 cm (p = 0,845);
3,16+0,21 cm (p = 0,494) i 0,70+0,20 (p = 0,946)
0,83+0,23 (p = 0,480)) (Tabn. 4).

O6roBopeHHA oTpuMaHux pesynsratiB. OTpu-
MaHi faHi UinkoBUTO BignoBigaloTb 1 pesynsratam
iHLUMX YMCIEeHHUX CBIiTOBUX gocnigXeHb. Tak, 3a ga-
Humm Lu D. Y. et al., Taxkicte IXC BiporigHO kope-
noe 3i ctyneHem 36inbweHHssm KCO (BigHOLWEHHSA
waHcie 5,02; 95,0% posipyi iHTepanu 2,09-12,07;
p <0,001) ta KOO (ckopuroBaHe BigHOLLEHHS LLAHCIB
5,57; 95,0% posipuyi iHTepBanu 1,37-22,64; p = 0,02)
[18]. 3a pesynsraTtamu gocnigkeHs Mohammed M. K.
et al. byno B1M3HayeHo, Wwo BiporigHo (p < 0,05) ®BJILL
3HAYHO 3HWXKYETBLCS Y NauieHTIB i3 Tshkkoto IXC [19].
3a gaHnmmn Marrwa M. K. et al. [20] Bu3Ha4eHo, Wo
BiporigHo (p < 0,05) IXC nos’asaHa 3 ®B i KCO; a go-
cnigpxkeHHs Cabeza J. F. et al. [21] Bu3Ha4atoThb, WO
HaaMipHa Bara Ta OXwupiHHA BiporigHo (p < 0,0005)
BnnmBaTh Ha 36inblieHHs KOO ta KCO [, 36inb-
weHHs macu JIW i 3HuxeHHsa OB.

BUCHOBKKW. TakuMm YMHOM NpU BM3HAYEHHI 3MiH
PYHKLIOHANBbHOTO Ta CTPYKTYPHO-(PYHKLOHANBHOIO
ctaHy CCC xBopwux i3 IXC Ha Tni OXXMpPIHHS:

1. KoHcTaTtoBaHO apuUTMiYHi NOpyLUEHHS Aisnb-

HocTi CCC npu IXC, ocobnmBo Ha Tri 0XXMpiH-
HA. Bu3Ha4yeHo nepeBaxxaHHsA XapakTepUCTMK
dyHkuioHanbHoro ctaHy CCC npu IXC i3 oxu-
PiHHAM NOPIBHAHO 3 MOHOoMNepebirom IXC: Bia-
nosigHo OAT 91,7+7,8 i 89,319,1 mm pT. CT;
UcC - 81,9+11,2 i 78,849,5 ya/xs Ta
nynsc — 81,2+9,8 i 78,2+9,6 ya/xs. 3adik-
coBaHO nepesary xapakrepuctuk CCC npu
oxupiHHi Il ctyneHsa nopiBHaHO 3 |l Ta I:
BignosigHo CAT 160,0+£15,9, 158,8+16,1
i 152,7+11,8 mm pt. ct; OAT — 93,548,1,
91,9+8,8 i 90,1946,6 mm pt. cT; UCC —
82,0+7,4, 81,4+10,6 wn 82,3t14,2 ypo/xB
Ta nynec — 82,0+7,4, 81,0+10,3 i 80,8+
+ 11,2 yo/xs.

2. BwusHayeHO [OOCTOBIpPHY MOXNUBICTb MpPO-
BOKYBAHHSl 3HAYHUX 3HWXKEHb XapaKTepuc-
TUK DYHKUIOHaNbLHOrO CTaHy cepus npu
IXC Ta OXMpPiHHI MOPIBHAHO 3 KOHTPOSEM:

3.

KniHiyHa meguuynHa

KOO 1-a A — 107,5453,4 mm® (p < 0,001),
2-a Or - 102,7+40,7 mm® (p < 0,001) i
Kl — 52,5+8,6 mm3 KCO - 56,2+40,2
(p < 0,001), 48,2+30,2 (p = 0,001) i
31,548,3 mm3; KOP — 4,8+0,8(p < 0,001),
4,6+0,7 (p <0,001) i 4,0+0,3; KCP - 3,5+0,9
(p =0,004), 3,3+0,7 (p =0,014) 1 3,0+0,6 cm
i BKOpoyeHHss — 21,5+32 (p < 0,001) i
20,6£3,2 (p = 0,001); ®B - 55,5+7,8
(p =0,003), 53,1+9,3 (p = 0,001) i 60,6+3,6)
i CB — 91,3%15,2 (p < 0,001), 86,8+12,4
(p =0,001)i70,2+12,5 mn.

[ocToBipHO KOHCTaTOBaHO mMepeBary 3py-
LeHb MOKa3HWKIB CTPYKTYPHUX XapakTepuc-
TuK cepus npu IXC Ta oXknpiHHi i MoHoNepebi-
ry IXC Ha BigMiHy Big KOHTpOMtO: BiANOBIAHO
IMMILW 110,94£14,0 (p < 0,001), 108,7+12,5
(p <0,001) i 76,2+6,6; T3CJILLI — 1,31+0,04
(p = 0,188), 1,30+0,03 (p = 0,620) i
1,304£0,0; TMLUIM — 1,22+0,06 (p = 0,036),
1,20£0,04 (p < 0,001) i 1,20£0,0 cm
M3PIMN - 4,16+£0,67 (p < 0,001), 4,15+0,45
(p < 0,001) i 3,41+0,23 cm. BusHaueHo go-
ctoBipHe (p < 0,001) 36inblIeHHs diameTpy
aoptn npu IXC (3,30+0,33 cm) Ta npu IXC
i3 OXMpiHHAM (3,22+0,29 cM) NOpPIBHAHO 3
KoHTpornem (2,86+0,14) 11 iHTeHUinHO nopis-
HsHI 3Ha4YeHHs1 E Ta A 11 iX cniBBiAHOLLEHHS
B 1-im i 2-im O (BignosigHo E 0,71+0,18 i
0,69+0,17 cm/c (p = 0,463); A — 0,81£0,19 i
0,85+0,24 cm/c (p = 0,342) i E/A —0,90+0,27
n 0,82+0,27 (p = 0,102)).

IHTEHUiMHO BU3Ha4YeHO NepeBaXxaHHs 3Ha4YeHb
CTPYKTYPHO-(PYHKLIOHanNsHoOro craHy cepus
npu Il Ta Il cTyneHsx OXWpiHHA MOPIBHAHO
3 |: BignosigHo KOO 114,9+41,5 (p = 0,121),
101,0+47,9 (p = 0,705) Tta 95,0£31,0 mm3;
KCO — 58,3135,6 (p = 0,227), 47,4+35,8
(p =0,984) i 41,1£15,7 mm3; KOP — 4,9+0,8
(p =0,047), 4,6£0,9 (p =0,520) i 4,4+0,5 cwm;
KCP - 3,5+0,8 (p =0,280), 3,3+0,8 (p =0,876)
n 3,1£0,5 cm; CB — 92,6+13,4 (p = 0,610),
91,8£14,8 (p = 0,586) Ta 89,8£17,3 mm;
IMMIJILL - 109,0+14,4 (p =0,842), 113,5+12,9
(p =0,165) i 110,2+14,7; T3JILL — 1,32+0,06
(p = 0,456), 1,31£0,04 (p = 0,637) i
1,311£0,03 cm; TMLUM-1,25+0,09 (p =0,537),
1,21£0,04 (p = 0,125) n 1,22+0,04 cwm;
M3PJIMN — 4,1240,56 (p = 0,845), 4,24+0,93
(p = 0,912) 1 4,11+0,44 cm; piameTpy aop-
™ - 3,2410,32 (p = 0,494), 3,27+0,34
(p =0,308) Ta 3,16+0,21 cm; E — 0,70+0,16
(p = 0,946), 0,73+0,16 (p = 0,268) n
0,7040,20 cm/c; A — 0,77+0,15 (p = 0,480),
0,83+0,19 (p = 0,843) i 0,83+0,23 cm/c Ta
BigHoweHHa E/A — 0,92+0,29 (p = 0,401),
0,92+0,25 (p = 0,308) n 0,87+0,29.
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Characteristics of the Functional and Structural-Functional State

of the Cardiovascular System of Patients with Ischemic Heart Disease and Obesity

Gridneva O. V.

Abstract. The purpose of the study was to determine the changes in the functional and structural-func-
tional state of the cardiovascular system of individuals with ischemic heart disease against the background of
obesity.

Materials and methods. 105 people of the diagnostic group were examined: 70 people with ischemic heart
disease and obesity (1% diagnostic group) and 35 patients with ischemic heart disease without obesity (2" di-
agnostic group), who were treated in the municipal non-commercial enterprise «City Clinical Hospital No. 27»
of Kharkiv Regional Council. In the 1%t diagnostic group, the majority of patients with | (26 (37.1%) degree of
obesity, unlike Il (24 (34.3%) and 111 (20 (28.6%). The control group was formed by 35 healthy persons without
any diseases of the cardiovascular system. In the 1%t diagnostic group there were 51 (72.9%) ill female and
19 (27.1%) male, in the 2™ — 24 (68.6%) male and 11 (31.4%) female. Age of the 15t and 2" diagnostic groups
amounted to 63.6+8.8 and 69.7+7.9 years respectively, and the control group — 35.21+4.9 years. Body weight
and body weight index (p < 0.001) was higher in the 1%t diagnostic group (respectively 101.3+15.8 kg and
36.2+4.4 kg/m?) compared to the 2" (respectively 71.9+8.8 kg and 24.2+1.4 kg/m?) and control (respectively
64.3+7.4 kg and 22.1+1.2 kg/m?).

Results and discussion. The presence of arrhythmic disorders of cardiovascular system in coronary heart
disease was noted, especially against the background of obesity. The predominance of the cardiovascular
system characteristics of the functional state in coronary heart disease with obesity in comparison with the
monocurrent coronary heart disease has been determined: accordingly, diastolic arterial pressure is 91.7+7.8
and 89.319.1 mmHg; heart frequency — 81.9+11.2 and 78.8+9.5 b/min and pulse 81.2+9.8 and 78.2+9.6 b/min.
The advantage of cardiovascular system characteristics in obesity of the Il degree in comparison with the I
and | degrees is fixed: accordingly, systolic arterial pressure is 160.0£15.9, 158.8+16.1 and 152.7+11.8 mmHg;
diastolic arterial pressure — 93.5+8.1, 91.9+8.8 and 90.194+6.6 mmHg; heart rate — 82.0+7.4, 81.4+10.6 and
82.3+14.2 b/min and pulse — 82.0+7.4, 81.0£10.3 and 80.8+11.2 b/min.

Conclusion. A reliable possibility of provoking significant reductions in the characteristics of the heart
functional state in patients with coronary heart disease and obesity compared with the control group was de-
termined. There is a significant advantage of changes in the structural characteristics of the heart in coronary
heart disease and obesity and monocurrent coronary heart disease in contrast to the control group. Signif-
icant (p < 0.001) increase in aortic diameter was determined in patients with single coronary heart disease
(3.30£0.33 cm) and on the background of obesity (3.22+0.29 cm) compared with the control group (2.86+0.14)
and intentionally comparable values of E and A and their ratios in the 15t and 2™ groups (respectively E
0.71+0.18 and 0.6940.17 cm/s (p = 0.463); A— 0.81+0.19 and 0.85+0.24 cm/s (p = 0.342) and E/A— 0.9010.27
and 0.8210.27 (p = 0.102). The predominance of the structural and functional state of the heart values in IlI
and Il degrees of obesity compared to | degree was intentionally determined.

Keywords: coronary heart disease, obesity, functional state of the cardiovascular system, structural and
functional state of the cardiovascular system.
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KniHiyHa meguuynHa

XAPAKTEPUCTUKA CTAHY HOBOHAPOAXEHUX BIA XKIHOK
I3 NPEEKJIAMICIEIO, ®I310JIOTNYHOI0 MACOIO TUIA TA OXKUPIHHAM

MonTtaBcbKu aepxxaBHUM MeaU4HUN YHiBepcuTeT, NMonTtaBa

Mema — oxapakTtepuayBaTu CTaH HOBOHapPOaXe-
HWUX 3a LKanol Anrap Ta NPOBECTU MOPIBHAHHS MO-
Ka3HWKIB Macu Tina HOBOHAPOMKEHMX Bid KIHOK i3
CYNyTHIM OXUPIHHAM, SIKi 3aCTOCOBYBanu nikysanbHO-
NPOMINakTUYHUI KOMMNIEKC, CNPSMOBaHUA Ha none-
PEMXKEHHS BMHUKHEHHS MpeeknaMmncii, Ta NopiBHATU
i3 CTAHOM HOBOHAPOKEHMX Bif, XKIHOK i3 OXUPIHHAM,
AKi  OTpUMyBanu 3aranbHOMPUNHATY NPOINaKTUKY
npeeknamncii Ta i3 gisionoriyHo Macoto Tina.

Mamepianu ma memodu. lNMpoBeaeHnn KniHiko-
CTaTUCTUYHUI aHani3 255 meguyHnX KapT HOBOHapPO-
DKeHuX, siki Oynun posgineHi Ha 6 rpyn BignosigHoO Ao
pOCTO-BaroBMX MOKa3HWKIB X MaTtepiB, BPaxoBYyHO4M
HasBHICTb Npeeknammncii Ta 3acToCyBaHHA MikyBarib-
HO-MpOMINakTMyHoro kommnekcy: | rpyny (KOHTp-
OnbHY) cKnanu HoBOHapomkeHi (N=33) Big iHOK i3
dhisionoriyHoto macoto Tina (IMT = 18,5-24,9 kr/m?);
Il rpyna — HOBOHapOAKEHI Bif XiHOK i3 goisionoriyHoto
Macoto Tina ta npeeknamncieto (n=13); lll rpyna — Ho-
BOHapoOMKeHi Big XiHOK i3 oxupiHHaM -1l cTyneHiB
(n=90); IV rpyna — HOBOHAPOXEHIi Bif XIHOK i3 0XK-
piHHAM I-IIl cTyneHiB, ski BUKOpUCTOBYBaNW nikyBarb-
HO-NpodinakTU4HMM komnnekc (n=65); V rpyna — Ho-
BOHaPOMKEHI Bifl XiHOK i3 oxmpiHHAM I-lll cTyneHis, Ta
npeeknamncieto (n=41); VI rpyna — HOBOHapPOMKEHI
Bi XIHOK i3 oxupiHHaM |-1ll cTyneHiB, Ta npeeknamn-
cieto sika MaHidpecTyBana Ha ¢OHi 3acTocyBaHHS ni-
KyBanbHoO-npodinaktuyHoro komnnekcy (n=13). Ba-
MTHICTb XXIHOK i3 OXMPIHHAM Bernacb 3rigHO Hakasy
MO3 Ykpainun Ne 151 Big 24.01.2022 poky, Lo nepen-
Bavae npu3HayYeHHs1 BariTHAM rpynu pusmky (4o sikoro
BIQHOCUTBLCS i OXUPIHHA): aueTuncaniynnoBoi Kucno-
™™ 100 mr/go6y, noumHaroum 3 12 TUxKHIB 40 36 TUXHIB
BariTHOCTI Ta NpenapariB kanbuito 1,5 r/gody 3 16-ro
TWXHS BariTHocTi. OKpiM Mpu3HavyeHuX npenapartis,
BariTHI XIHKM i3 OXXUPIHHAM, SIKi norogunncb npumima-
TW 3anponoOHOBaHMIA KOMMMEKC NpodinakTu4HmMx 3a-
XoAiB, CNPSIMOBaHUX Ha NPOMINakTUKy Npeeknammcir,
BXMBanu kombiHauio npenapartis L-apriHiHy Ta Hanis-
CUHTETUYHOIO OiOCMiHY.

Pesynbmamu ma eucHosku. [lpoBefeHun aHa-
ni3 CTaHy HOBOHAPOMKEHNX Y AOCHIAKYyBaHUX rpynax
OEMOHCTPYE, LLO KiNbKiICTb NepeayacHO HapOMKEHNX
JiTen Ta giten, Ak cTpaxganu BHYTPILUHbOYTPOOHO,
OyB 3HaA4YHO BULUM cepen AiTel, sKi Hapogunuch
Bif, MaTepiB, BariTHICTb AKNX yCKnagHoBanachb npee-
Knamrcieto, Ta MaTepis, WO CTPaXX4alTb OXUPIHHSAM,
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i, K Hacnigok, CNpuYuMHWNO B noganbliomy 36inb-
LUEHHS YacTOTW 3axXBOPIOBAHOCTI cepen AaHux AiTen.
BcTaHoBneHo, WO HanBULLNIA BiACOTOK HOBOHApOAXe-
HUX i3 Macot MeHLwe 2500 rpam CKOHLEHTPOBaHUN y
rpynax i3 npeeknammncieto Ta CynyTHIM OXXUPIHHAM, LLO
0byMOBIEHO NepeayacHMM Nonoramu Ta BUunagkamu
3aTPUMKM BHYTPILLHLOYTPOOHOrO po3BUTKY nrogy. Bu-
naakun acgikcii nnogy Takox i3 6inbLIoK YacToTo 3y-
cTpivyanucb cepeq HOBOHAPOMKEHUX Bifl XKIHOK i3 npe-
eKnaMrncieto Ta CynyTHIM OXXUPIHHAM. Bunagku makpo-
COMiIi nnogy AOCTOBIPHO YacTille 3ycTpivyanucb cepen
HEMOBIAT HAPOKEHMX Bif XKIHOK i3 OXXUPIHHAM.

3actocyBaHHSA  3anpOMNOHOBaHOMO  MiKyBarbHO-
nNpoinakTMYHOro KOMMMEKCY AN BariTHUX i3 cynyT-
HIM OXMPIHHAM, 34INCHIOYN NO3UTUBHUIA BNNUB Ha
YHKUIOHYBaHHS  (heTONMaLeHTapHOro KOMIMEKCY,
gonomarae noKpawmT CTaH HOBOHAPOMXKEHUX 3a
WwKanotw Anrap Ta NoKasHWKIB Macu Tina HOBOHapO-
[PKEHUX MOPIBHAHO i3 CTAHOM HOBOHAPOMXEHUX Bif,
XIHOK i3 OXXMPIHHAM, GKi OTpUMyBanu 3aranbHOMNpUin-
HATY NpodbiNakTuKy npeeknamncii.

KnrouoBi cnoBa: npeeknamncisi, HOBOHapoaxe-
Hi, OXXMPIHHSA, NiKyBanbHO-NPOMINaKTUYHWUIA KOMMMEKC.

3B’A30K poboOTM 3 HayKOBMMU nporpamamu,
nnaHamm, Temamu. PoboTa aBnse coboto pparmeHT
HayKoBO-40CMigHOT poboTn Kadheapw akyLwepcTBa i ri-
Hekonorii Ne1 NonTaBcbKOro AepXxaBHOrO MEANYHOIO
yHiBepcuteTy «llaToreHeTuyHa porb eHgoTenianbHol
ANCMYHKLUIT Ta reHeTnYHi ocobnmBocCTi Npu natonorii
nig 4ac BariTHOCTI Ta MHEKOMOrYHNX 3axBOPHOBaH-
Hax», Ne nepxaBHoi peecTpauii 0117U005253.

BcTyn. YacToTta BariTHoCTew i nonoris, ycknaga-
HeHux npeeknamncieto (MNE) B YkpaiHi Ta cBiTi cTa-
HOoBUTb Big 7 Ao 16% i, Haxanb, He Mae TeHaeHUil
00 3HWXKEHHSA Ta 3anuLIaeTbCs OAHIED 3 OCHOBHUX
NPUYNH MaTEPUHCBKOI | nepuHaTanbHOI 3axBo-
ptoBaHocTi Ta cmepTHocTi [1, 2]. [porpecyBaHHs
TskkocTi [E Ta BigcyTHICTb edpekTy Big nikyBaH-
HA 4M HeagekeaTHa ii Tepanis 4acTo oOymoOBIiOE
HeobXiAHICTb AOCTPOKOBOrO PO3POIKEHHS, Y 3B’SI3KY
3 YMM NepegyacHO HapOMKEHi OiTM CTpaXaarTb Ha
yHKLiOHanNbHY HespinicTb, rinopedrnekcito, M’a30By
rinoToHito, rinornikemito. 306inblIyeTbCa  4YacToTa
BUNAgKiB CUMHOPOMY AuMXanbHUX po3nagis, Bere-
TaTUBHUX AUCAYHKUIA, CyQOMHOro CUHAPOMY, pi3-
HUX  racTPOIHTECTUHAmNbHUX,  CEPLEBOCYOUHHMX,
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reMmoguHamivyHUX po3nagis, NopyLleHb pyHKLiT nediH-
Kv Ta HabpsikoBoro cMHgpomy. NepuHatanbHa cMepT-
HICTb MpU TSXKKNX HekoperoBaHux copmax lME ckna-
Aae 53-100 %o [3, 4].

O>KMpiHHS nig Yac BariTHOCTI 36inbLUye pU3nK BuU-
HUKHEHHSA: HeBMHOLWYBaHHA BariTHocTi, ME, anctpe-
Cy nnoga, 3aTpMMKWN BHYTPILLHbOYTPOOGHOrO pO3BUTKY
nnogy (3BYPIT), mMepTBOHapOOKEHHSA, MaKpPOCOMIMH,
4YacTOTM BUKOHAHHA KeCapeBOro Po3THHY, NONOroBMX
TpaBM Ta iHLWKMX ycknagHeHb [5]. Ockinbkn BariTHI XiH-
KV i3 OXKMPIHHAM CKnagatTb rpyny BUCOKOTO PU3MKY
MO BUHWKHEHHIO LIbOro YCKNaaHeHHs [6], aouinbHUM
€ po3pobneHHs ePeKTUBHOIO MeToay NpodpinakTukm
IME came y 4aHOro KOHTUHIEHTY XiHOK.

ICHylOTb niTepaTypHi AaHi Npo 4OUINbHICTE KOM-
6GiHOBaHOrO 3acTOCyBaHHS HaMiBCUHTETUYHOIO Ai-
OCMiHy, sIK BiJOMOro aHrionpoTekTopa, Ae3arperaHTa
i BEHOTOHiKa Ta L-apriHiHa, sk JoHaTopa okcuay aso-
Ty 3 €HOOTENIoNPOTEKTOPHMMM BNACTUBOCTSMU ANS
npodinakTnkn po3suTtky MNE, WO NoO3nMTUBHO BNNK-
Bae Ha nepebir BariTHocTi [7, 8]. MNpoTte, oouinbHUM
3anNULIAETLCSA OOCNIMKEHHST CTAaHY HOBOHAPOOKEHMX
BiJ XKIHOK i3 CynyTHIM OXMPIHHAM, SIKi 3acTOCOBYBanu
nikysanbHo-npodinaktuyHun komnnekc (JIMK), cnps-
MOBaHUMA Ha nonepemkeHHs BWHUKHEHHA [1E, wo
BKITHOYA€E BKa3aHy BuLLe KOMBiHaLio npenaparis.

MeTta pob6oTu — oxapakTepu3yBaTu CTaH HOBO-
HapoOKeHWX 3a LKanotw Anrap Ta NpoBeCTU Mopis-
HAHHA MOKa3HMKIB Macu Tina HOBOHapPOMKEHUX Big
XIHOK i3 CYMYTHIM OXWPIHHAM, $Ki 3acToCOBYyBasiv
nikyBanbHO-NPOMINakTUYHUA KOMMIEKC, CnpsMoBa-
HUMN Ha MNonepeaKeHHs BMHUKHEHHS Npeeknamncii,
Ta NOPIBHATU i3 CTAHOM HOBOHAaPOKEHUX Bif, XKiHOK i3
OXUPIHHAM, SIKi OTPUMYBarnu 3aranbHOMPUNHATY NPo-
dinakTuKy npeeknamncii Ta i3 ¢isionoriyHoo Macoo
Tina.

Marepianu Ta metogu pocnigxeHHs. [pose-
OEHUA NPOCNEKTUBHUIM KMiHIKO-CTaTUCTUYHUIA aHani3
255 megmyHux kapT HoBOHapomkeHux (cpopma Ne
097/0) Big BariTHMX xiHok 3a 2019-2021 poku Ha ba-
3ax KIM «Micbkui kniHivHWiA nonorosun 6yguHok MNMP,
MontaBa» (kniHiyHa 6a3a kadenpwu akywepcTsa i ri-
Hekonorii Ne 1) Ta NepuHatanbHoro ueHTpy KIl «[Mon-
TaBCbka obracHa krniHiyHa nikapHs im. M. B. Cknido-
coBcbkoro NOP» (kniHiyHa 6as3a kadenpu akywiep-
cTBa i riHekonorii Ne 2).

HosoHapomxeHi 6ynu po3gineHi Ha 6 rpyn Bigno-
BiJHO OO POCTO-BaroBUX MOKa3HUKIB IX MaTepis, Bpa-
XoBytoun HassHicTb NE Ta 3actocyBaHHs JITK:

* | rpyny (KOHTPOMbHY) CKNanM HOBOHAPOAXe-

Hi (N=33) Big XiHOK i3 isionoriyHo Macoto
Tina (IMT = 18,5-24,9 kr/m?);

* |l rpyna — HOBOHapoOMKeHi Bif XiHOK i3 pisio-
noriyHoto macoto Tina Ta NE (n=13);
* |ll rpyna — HOBOHapOMKeHi Bif, XiHOK i3 OXK-

piHHAM I-Ill cTyneHiB (n=90);
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* IV rpyna — HOBOHapOaXeHi Bif, XKiHOK i3 OXu-
piHHAM I-IIl cTyneHiB, Aki BMKOpUCTOBYBanu
JINK (n=65);

* V rpyna — HOBOHapOOXeHi Bif >IHOK i3 0Xu-

piHHAM I-IIl cTynenis, Ta MNE (n=41);

* VI rpyna — HOBOHapOAXeHi Bif, XKiHOK i3 OXu-

piHHaM -1l ctyneHis, Ta lNE gka maHidecTy-
Barna Ha doHi 3actocyBaHHs JIMNK (n=13).

KpuTtepiamn 3anyyeHHs [0 gocnigxeHHsa 6ynu:
HOBOHapPOKEHI Bif, >XIHOK i3 (Pi3ionoriYHO Macoro
Tina Tta oxupiHHam I-lll cTtyneHiB, Big ogHonnigHoI
BariTHOCTI, BIOCYTHICTb BaXKOl eKCTpareHitanbHoi
natonorii. Kpurepiamm BUKIIOYEHHS i3 OOCNIAXEHHS
Oynu: HagMipHa maca Tina saritHux (IMT B mexax
25,0-29,9 kr/m?), GaraTonnigHa BariTHICTb, HasIBHICTb
rocTpoi Ta AEKOMMEHCOBAHOI COMAaTWMYHOI naTtonorii
y BariTHux. OGCTexyBaHi BariTHI XiHKM i3 dpisionoriy-
HOK Macolo Tina crnocrepiranuce y nikapiB XiHOYNX
KOHcynbTauin 3rigHo Hakady MO3 Ykpainn Ne 417 Big,
15.07.2011 poky.

Yci pocnign npoBogunu Yy BiANOBIAHOCTI [0
KoHBeHuii Pagn €sponun «[lpo 3axucT npae nwogu-
HW | NOACBLKOI MOHOCTI B 3B’A3KY 3 3aCTOCYBaHHAM
JocsarHeHb Giomnorii Ta mMeguumHu: KoHBeHUiss npo
npasa nognHn Ta GiomeamumHy (ETS Ne 164)» Big
04.04.1997 p., i lenbciHcbKkol Ageknapadii BcecBiTHLOT
Meau4dHoi acouiauii (2008 p.).

OckKinbKW BariTHi XIiHKW i3 OXXMPIHHAM CKragatoTb
rpyny pusuky no BUHMKHEHHIO [1E ix BariTHiCTb Be-
nacb 3rigHo KniHiYHOro NPOTOKONY 3 aKyLlepCbKOoi A0-
nomorun «linepTeH3nBHi po3nagn nig 4Yac BariTHOCTI,
nororis Ta y nicnanonorosomy nepiogi» (Hakas MO3
Ykpainn Ne 151 Big 24.01.2022 poky), wo nepenba-
Yyae MpU3HaAYeHHs BariTHUM rpynu pusnky (0o sIKOro
BIHOCUTBLCS | OXUPIHHA): aueTuncaniunmnoBoi K1cno-
1 100 mr/no0y, noumHatoum 3 12 TXHIB 40 36 TUXKHIB
BariTHOCTI Ta npenaparis kansuito 1,5 r/goby 3 16-ro
TWXKHA BaritHocTi. OkpiM MpM3HayYeHnx npenaparis,
BariTHI XIHKM i3 OXXMPIHHAM, SIKi norogunmceb npumma-
TW 3anNpONOHOBaHMI NATOreHETUYHO OOIPYHTOBAHWIA
KOMMNeKc npodinakTUYHMX 3axodiB, CnpsiMOBaHWI
Ha npodinakTuky lME, BxuBann kombiHauito npena-
paTiB L-apriHiHy Ta HaniBCUHTETUYHOrO OiOCMiHY 3a
cxemMoto: 3 12 no 16, 3 22 no 26, Ta 3 32 N0 36 TWXHI
BariTHocTi. [lo3a aiocMmiHy, doopma BUMYCKY SIKOro Ta-
6neTtoBaHa, cknagana 600 mr Ha foby, crnocib Bee-
OeHHSA nepoparnbHuin. L-apriHiH, 3acToCyBaHHS SKOro
pernameHToBaHe NONOXEHHAM KaHagcbKoro KniHid-
HOro rangnanHy No BeAEHHIO rinepToHiYHUX po3naais
npwv BariTHOCTI [9], BUKOPUCTOBYBABCS Y BUrNSAi CUPO-
ny Ans nepoparnbHOro 3acToCcyBaHHs, No 5 mn 3 pasu
Ha goby.

OTpuMaHi y npoueci 06CTEXEHHS KinbKICHI Nokas-
HUKM 0BpobNsANM MeTodamMu MaTeMaTU4HOI CTaTuc-
TUKW 32 OOMOMOrol0 PO3paxyHKiB BifHOLIEHHS LUaH-
ciB (BLU) BMHWKHEHHSA 3axBOPIOBAHHA Y OBCTEXEHMX
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HOBOHapomkKeHMX. Po3paxoByBanmncb TaKoX HWKHS
Ta BepxHA Mexa 95% posipyoro iHTepsany (Al). Pos-
paxyHOK MnapaMeTpiB BiOHOLWEHHS LUAHCIB BUKOHY-
BaBCS 3a AOMOMOIOK OHMarH Kanbkynsatopa (https://
medstatistic.ru/calculators/calcodds.html).

Pe3ynbTaTv AOCHiAXKEHHA Ta IX 0GroBOpeHHs.
XapakTepusyrodm cTaH HOBOHaPOMXKEHUX AiTen y ao-
cnigKyBaHuX rpynax byno BigMivyeHo, Lo AiTKM Hapo-
OKeHi y 3a00BinbHOMY cTaHi (i3 ouiHkoto 7-10 6anis,
onupatounchb Ha wkany Anrap) i3 100,0% uvactoToro
(AK Ha 1 Tak i Ha 5 xBMUNMHaX) cnocTepiranuck y KOHTp-
ONnbHIW rpyni, y rpyni xiHok i3 IME Ta disionoriyHoto
Macolo Tifna Ta y rpyni XiHOK i3 OXUPIHHAM, SKi BUKO-
puctosysanu JIMNMK. CTtaH ogHOro HOBOHaPOAXEHOrO Y
rpyni XiHokK i3 oxupiHHAM Ta NE, aka maHidecTyBana
Ha ¢oHi 3acTocyBaHHSA JIMNK Ha 1 XBUNUHI XuUTTSA Byrno
ouiHeHo y 6 GaniB, a Ha 5 XBWMWHI XWTTS NOro CTaH
BM3HAYaBCs 9K 3a40BiNbHUI (Tabn. 1).

3 ouiHKow y 4-6 Ganie Ha 1 XBWUMWHI XUTTS1 HApO-
OUnNucb 0BOE HOBOHAPOKEHUX AiTeN i3 rpynu XiHOK
i3 ME T1a cynyTHIM 0XupiHHAM, Wo cknano 4,88% Bu-
nagkis Ta BUMarano npoBefeHHs peaHiMauiHuX 3a-
XOfiB y OHOrO HOBOHapoaXXeHoro (2,44%) Ta y ogHo-
ro HoBOHapomkeHoro (2,44%) 36epiranncb Taki X no-
Kas3HWKW i Ha 5 XBUINKWHI xunTTa (Tadn. 1). [locToBipHO
HVKYMMM Oynu NOKasHUKKM WwKanu Anrap Ha 1 XBUIWHI
XUTTS (OuiHeHi y 4-6 6aniB) ceped HOBOHAPOOXKEHMUX
BiA XiHOK 3 [E Ta cynyTHIM OXupiHHAM I-11l cTyneHiB
MOPIBHIOKOYN i3 MOKa3HUKaMU HOBOHaPOMKEHUX Bif
XIHOK 3 OXXMPIHHAM, BariTHICTb Y AKMX HE yCKnaaHoBa-
nack lNE (BLU 4,564; 95% [l [0,402-51,834], p<0,05)
(Tabn. 1).

Y rpyni BariTHUX i3 OXUPIHHAM, SiKi HE 3acTOCO-
ByBanu JIMK, Ha 1 XBUMHI XUTTA Y OQHOrO HOBOHa-
pomkeHoro (1,11% BunagkiB) 3aranbHui cTaH OyB
ouiHeHMn y Mmexax 4-6 Banis 3a wkanotw Anrap, we
y ogHoro HemoBnATK (1,11% Bunaakie) Huxye 4 6a-
nie, LLO BUMarano npoBefeHHs peaHiMauiiHMUX 3axo-
aie (1,11% Bunagkis) Ta 3adikcoBaHO 0AMH BUNAAOK

Tabnuua 1 — CtaH HOBOHaPOAXXEHMX 3a LWKanow Anrap

KniHiyHa meguuynHa

(1,11%) MepTBOHapoOXXeHHHA (aHTeHaTarnbHa 3aru-
6enb nnogy y TepMiHi 38 TWXHIB BariTHOCTI), KiNbKiCTb
HOBOHAPOKEHUX Y 3aJ0BiNIbHOMY CTaHi CTaHOBMMA
BignoeigHo 87 piten (96,66 % Bunagkis). Ha 5 xeunu-
Hi XXUTTS Nnwe B ogHoro HoBoHapogkeHoro (1,11%)
CTaH ouiHeHWU B Maxax 4-6 6anis. [JOCTOBIPHO HWX-
Yynumm Gynm nokasHuKM WKanu Anrap Ha 5 XBWUMWHI
XWUTTSA (3 ouiHKOl y 4-6 GaniB) cepen HOBOHapOOXe-
HMX Big XiHOK 3 [E Ta cynyTHiM oxupiHHam |-l cTy-
NEeHiB MOPIBHIOKOYM i3 MOKa3HMKaMN HOBOHAPOIKEHUX
Bif] XKiHOK 3 OXMPIHHAM, BariTHICTb Y SKUX He ycknaga-
HioBanace [E (BLU 2,225; 95% [l [0,136-36,474],
p<0,05) (Ta6n. 1).

[oCTOBipHO 3 BULLOID 4acTOTOK MOTpPebyBanm
NPOBEAEHHS MEepPBUHHOT peaHimauil HOBOHaPOMKEHI
Big XiHokK 3 [1E Ta cynyTHIM oXupiHHam |-l cTyneHis
NOPIBHIOKYM i3 HOBOHAPOMXKEHNUMM Bif XKIHOK 3 OXM-
PiHHAM, BariTHICTb Yy AKMX He ycknagHioBanach E
(BLU 2,225; 95% A1 [0,136-36,474], p<0,05) (Tabn. 1).

OuiHO4YM CTaH HOBOHAPOMKEHNX MOXHa Bif-
MITUTK, WO LOiTM HAPOMKEHHI Bif XIHOK i3 CynyTHIM
OXUPIHHAM MaloTb NiABULWEHUA PU3NK BUHUKHEHHS
FiNOKCIT YM acikcii Npy HapOMAXXEHHI, a TaKoX MepT-
BOHapOMKEHHA. CUCTeEMaTUYHUI Ornsag | MeTa-aHani3
NPOAEMOHCTPYBanu, WO HaBiTb NOMIpHE NiABULLEH-
HA IMT maTepi npu3BoanTb A0 306iMbLUEHHST PU3KKY
BHYTPiLWWHBbOYTPOBHOI 3armbeni nnoga, MepTBOHapo-
[PKEHHS1 | CMepPTHOCTI HOBOHapoKeHuX. [MoTeHUinHi
MexaHi3M1 popMyBaHHS LIMX SBULL MOXYTb BKIOYa-
TV MeTaboniyHi HacniAKM OXMPIHHA (rinepninigemis 3i
3HWKEHHAM MPOAYKLIT NPOCTAUUKIIHIB), 3MEHLLEHHS
pyXnNuMBOCTI nnofda i nepioan TPaH3UTOPHOI FiNOKCii
[10, 11, 12].

CTaTUCTMYHO BULLOK € MMOBIPHICTb BUHUKHEHHS
acikcii HEMOBMAT NPYU HapPOPKEHHi Yy rpyni BariTHUX
i3 ME Ta oXupiHHAM, Oe BOHa BMHMKanNa y 2 AiTew,
wo craHoButb 4,88% BuMNagkiB. 3aKOHOMIpHICTb
3pOCTaHHA BUMAAKIiB AOiTEe HapOoaKeHuX B acdikcil
came Bif XiHOK, BariTHICTb Y SIKMX YCKnajHioBanach

| rpyna Il rpyna lll rpyna IV rpyna V rpyna VI rpyna
likana Anrap AG(:. T AG(: o AG(: B A6((: = A6(c: i Ag:: T
yucno % yucno % yucno % yucno % yucno % yucno %
1 xeunuHa:
7-10 6anis 33 |100,0| 13 |[100,0| 87 |96,66 65 100,0| 39 9512 13 | 100
4-6 6anis 0 0 0 0 1 1,11 0 0 2 4,88 0 0
< 4 6anis 0 0 0 0 1 1,1 0 0 0 0 0 0
MepTBOHapogKeHi 0 0 0 0 1 1,11 0 0 0 0 0 0
5 xeunuHa:
7-10 6anis 33 |100,0| 13 ([100,0| 88 |97,78| 65 100,0| 39 |95,12| 13 |100
4-6 6anis 0 0 0 0 1 1,11 0 0 1 2,44 0 0
< 4 banis 0 0 0 0 0 0 0 0 0 0 0 0
MepauHa 0 0 0 0 1 [111] o 0 1 |244] 0 | 0
peaHimauis
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possutkom lE BigmivyeHa i iHWMMKM HaykoBUsaMK [13,
14].

OuiHIOIYM NMOKA3HMKM MacK Tina HOBOHAPOMXe-
HUX OocCnigKyBaHuUX rpyn 6yno BUSBNEHO, WO Haw-
BULLIA KINbKICTb OiTe HapOMKEHUX i3 Macol HuKYe
2500 rpam 6yna 3ocepemkeHa y rpyni XiHOK, Ba-
MTHICTb AKkMx ycknagHwoBanace NE — 6 HemoBnAT
(14,63% BMNaaKiB) HAPOMKEHUX Big XKIHOK 3 CynyT-
HiM oXxupiHHaM Ta TE T1a 2 HemoBnaT (15,38% Bu-
nagkiB) y rpyni xiHok i3 MNE Ta disionoriyHoto Macoto
Tina; 4 piten (4,44% BunagkiB) i3 TakMMm BaroBuMMm
MOKa3HUKOM HapoaWNUCb Y TPyni XIHOK i3 OXWpPiH-
HAM, ki He 3acTtocoByBanum JIMK; 1 gutuHa (1,54%
BUMNAAKIB) HapogKeHa Yy rpyni >KiHOK i3 OXMPIHHAM,
aki 3actocosyBanu JIMK; He 3apeecTpoBaHi Taki
MOKa3HWKN Yy KOHTPOIbHIA rpyni Ta y rpyni XiHOK i3
oxupiHHAM Ta TE, aka maHidbecTyBana Ha oHi 3a-
ctocyBaHHs JTTK (puc. 1).

[oCTOBIpHO HWX4YO Gyna KinbKicTb HOBOHAPO-
PKEHUX i3 macoto Tina Huxkye 2500 rpam y rpyni XKiHOK
i3 OXupiHHAM, ki BukopuctoByBanu JIMK, nopisHa-
HO i3 NOKasHUKamu rpynu xiHok i3 MNME Ta oxXupiHHAM,
aki He BukopucTtoByBanu JIMK (BLW 10,971; 95% [l
[1,269-94,828], p<0,05). Buwoto Oyna Kinekictb Ho-
BOHapOQKeHMX i3 Macoto Tina meHwe 2500 rpam y
rpyni BariTHUXx 3 oxupiHHaM -1l ctynenis Ta MNE no-
PIBHAHO 3 rpynoto XiHOK i3 oxupiHHaMm -1l cTyneHis,
BariTHICTb Y SIKMX He ycknagHioBanacs NE, ogHak cta-
TMUCTUYHOI JOCTOBIpHOCTI He Bigmivanock (BL 0,336;
95% Al [0,037-3,078], p>0,05). Y 2,8 pa3a HWx4oI0
Oyna YyacTtoTa HapOMKEHHS MarioBaroBNUX HEMOBIIAT Y
rpyni XiHOK i3 OXUPIHHAM, SKi BuUKopuctosysanu JIMK,

Puc. 1 — Noka3HWkn Macu Tina HOBOHAPOOXKEHWMX Bif XiHOK 0BCTeXyBaHUX rpyn
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MOPIBHAHO i3 MOKa3HUKaMM rpynm XiHOK i3 OXKNPIHHSM,
Aki He BukopucTtoByBanu JIMK (4,44% Bunagkis npotu
1,54% Bunagkis, BIANOBIQHO), NPOTE LA Pi3HNLS CTa-
TUCTUYHO He gocTtosipHa (BLU 0,336; 95% [l [0,037-
3,078], p>0,05). e 6inbw 3HaYyLLO € MMOBIPHICTb
HapOMKEHHA ManoBaroBUX HEMOBSIAT Y rpyni XiHOK
i3 NIE Ta OXWPIHHAM MOpPIBHIOKOYN i3 OXMPiHHAM [-11]
CTYNeHiB, BariTHICTb Y AKMX He ycknaaHoBanack NE
(puc. 1).

HarBaromiwmii BigCOTOK AiTen, siki 3’ABUNNCA Ha
CBIT 3 fiarHO30M «ManoBaroBa AUTUHA A0 recrauin-
HOrO BiKY» CKOHLEHTPOBaHW y rpyni XiHOK B akux MNE
BUHMKNA Ha QOHi CynyTHbOrO OXMPIHHA Ta cknagae
7,32% Bunapkis (3 AMTUHK) Ta y rpyni xXiHok i3 MNE
Ta disionoriyHoo macotw Tina — 7,69% (1 gutuHa),
BUNAOKW HapOMKEHHA MarnoBaroBux AiTen oo recta-
LiIHOro BiKy TaKOX 3yCTpidanuncb Ta Yy rpyni >iHOK i3
OXMPIHHAM (2 ANTUHK), Wo cknano 2,25%.

OTxe, HOBOHapOAXKeEHI i3 Baroto Tina meHwe 2500
rpam i3 HaMBULLIOK YaCTOTO 3yCTpivanmchb y rpyni xi-
Hok i3 T1IE Ta cynyTHIM OXWpPiHHAM, ockinbku MNE 3a-
NMae OCHOBHe Micle cepefl YCKnagHeHb BariTHOCTI,
SIKi YacTiwe np1M3BogaTb 4O NNaueHTapHol HegocTar-
HOCTi, BUKIMKaHOI MOPYLUEHHSAM MaTKOBO-MnaLueHTap-
Horo kpoBoobiry [15]. Ockinbku L-apriHiH Mae Bupa-
YKEHUI BNMMB Ha CTaH CYyQUHHOIO TOHYCY SIK MaTKOBUX
apTepin, Tak i apTepiii NynoBuHW, Lie cnpusie Hopma-
ni3auii remogmMHamikn B cuctemMi MaTu-nnaueHTa-nnig,
[16]. OouinbHicTe BuMKOpUCTaHHa obpaHoro JIMNK,
CKNadoBi AKOro MigBULLYIOTL PiBEHb OKCuAOy asoTy B
KNiTMHaX eHgoTenito, HopMani3yloTb GanaHc Baso-
npecopiB Ta BasoaunsaTaTopis, a TakoX BiOHOBMIOTb
perioHanbHUn KPOBOTIK,
3HaxoOATb CBOE MiaTBep-
IPKEHHS1 y poboTax iHWnxX
pocnigHukis [17, 18, 19,
20].

HeobxigHicTb npwu-
3HAYEHHSA HamniBCUHTETNY-
HOro [AiocMiHy y cknagi
JIMNK 3a gaHoto cxemoto 3
ypaxyBaHHAM WOro aHrio-
NPOTEKTOPHOI Ta NpoTK3a-
nanbHOI Ain, Wo ocobnmsBo
BaxnumBi gk npu ME, TaK i
NPV OXMPiHHI (OCKINbKA L
CTaHU  XapakTepusyloTb-
CA CMHOPOMOM CUCTEMHOT
3ananbHoi BignoBigi) no-
BedeHa i iHWMMKM HayKoB-
usmu [18, 21]. dnebonpo-
TEKTOP | BEHOTOHIK 4iOCMiH
MOXE 3MEHLUUTU CUMNTO-
MM XPOHIYHOI BEHO3HO| He-
JocCTaTHOCTI, cnpusie Big-
HOBMIEHHIO  €NnacTUYHOCTI
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CYOVH, 3HiMae HabpsKK Ta 3MeHLLYE TPOMBOYTBOPEH-
HA. [MOTYyXHWIA NpoTn3ananbHUii epekT Lboro Nnpupoa-
HOro conaBoHOIga ekcnepuMeHTanbHO AOBEAEHM HA
TBapuHax [22], a y BariTHUX XiHOK NigTBEPOXYE CBOIO
eeKTUBHICTb Yy MNOMepemXeHHi BUHUKHEHHS deTo-
nraueHTapHOI HeOoCTaTHOCTI Ta HopMmanisauii go-
NNepoMeTPUYHMX NOKa3HWKIB.

KombiHoBaHe BUkOpUCTaHHSA L-apriHiHy Ta Hanie-
CUHTETUYHOrO AiOCMiHY OEMOHCTPYE CBOKO eeKTmB-
HICTb y KOMMMEKCHIN npodinakTvui Ta Tepanii Barit-
Hux i3 3BYPI1 i ME, a Takox NO3UTMBHO BMMMBaE Ha
aKyLLepCbKi Ta NepuHaTarnbHi HAaCNigKN PO3POMXKEHHS
y OOoCnigKyBaHUX BariTHUX XIHOK i3 OXMPIHHAM, Lo
Y3roMKYETbCA 3 AOCTIAKEHHSAMU NPOBEAEHUMU iHLLIN-
MU HaykoBuUsiMu [18, 23].

HamBuiwia KinbKicTb HOBOHapPOMAXEHUX i3 Hop-
ManbHMMK BaroBMu nokasHmkamm (2500-4000 rpam)
Byna 3ocepeaxeHa y KOHTPOMbHIW rpyni, Wo cknano
93,94% Bunagkis (31 HOBOHAPOOKEHWI), @ HANHWKYa
y Ipyni XiHOK i3 oxupiHHam Ta NME — 75,61% Bunagkis
(31 HoBOHapogxeHun) (puc. 1).

3HMKEHHS KiNbKOCTI HOBOHAPOMAXEHUX i3 Hop-
ManbHUMK BaroBUMW MOKa3HWKaMu criocTepiranach
NPV NOPIBHSAHHI MOKa3HMKIB MiXK KOHTPOSbHOIO rPynoto
Ta rpynoto BaritTHuX i3 NE Ta disionoriyHoo macoto
Tina (93,94% Bunagkis npotn 84,62% Bunagkis, Big-
nosigHo) (BLU 0,355; 95% [ [0,044-2,832], p>0,05) Ta
3iCTaBNsAYM NOKA3HWKU rPyn XKIHOK i3 OXXUPIHHAM [-11]
ctyneHiB 6e3 NE Ta rpynoto xiHok i3 NE Ta oXXnpiHHAM
I-11l ctyneniB (83,33% Bunagkis npotu 75,61% Bunag-
kiB, BignosigHo) (BLU 0,620; 95% nAl [0,251-1,530],
p>0,05). 3Ha4yHO HWX4YOlO Byna KinbKiCTb HOBOHapO-
DPKeHUX i3 BaroBMMu nokasHukamm 2500-4000 rpam y
rpyni XXIHOK i3 OXXMPIHHSAM NOPIBHIOKOYN i3 NOKa3HMKaMu
KoHTponbHoi rpynu (83,33% Bunagkis npotn 93,94%
BMnagkie, BignosigHo) (BLU 0,323; 95% [Ml [0,070-
1,495], p>0,05). Taka  3aKOHOMIpPHICTb HasiBHa Npwu
NOPIBHSIHHI BaroBUX NOKa3HMKIB HOBOHAPOMKEHUX Bif
XiHOK i3 oXMpiHHAM Ta [E i3 noKasHMKamn HOBOHapO-
PKEHUX Bif XiHOK i3 doisionoriyHoto macoto Tina ta lNE
(75,61% Bunagkis npotn 84,62% Bunagkis, BignoBia-
Ho) (BW 0,564; 95% [l [0,106-2,984], p>0,05). do-
CTOBIPHO BULLIOK KiNbKICTb AITEN HAPOMKEHUX i3 HOP-
ManbHMMKW BaroBUMmM crnocTepiranach y rpyni BaritTHUX
i3 oxupiHHaAM Ta TE, aka maHicdectyBana Ha OOHi
3actocyBaHHs JIMNK y NopiBHAHHI 3 rpyno BariTHUX
i3 oxupiHHaM Ta [ME, Wo BMKOpPUCTOBYBanu 3aranbHo
NpuUnHATY cxemy npodpinaktukm MNME (B 1,774; 95%
01 [0,335-9,394], p<0,05) (puc. 1).

HapogxeHHs fiTew i3 Benukoto macoto Tina (6inb-
we 4000 rpam) i3 yactoTtoto 6,06% Bunagkis (2 HoBO-
HapOOKEHMX) CNOCTepirannchb y KOHTPOMbHIW rpyni; i3
yactoTow 12,22% Bunagkie (11 HOBOHAPOMXKEHNX) Y
rpyni >iHOK i3 oXupiHHAM; y 13,85% Bunaakis (9 HoBo-
HapPOOKEHMX) Y FPYNi XKIHOK i3 OXXUPIHHSIM, sKi 3aCTOCO-
ByBanu JIMNK; y 9,76% Bunazakis (4 HOBOHaAPOAXKEHUX)
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y rpyni XiHok i3 NE Ta oxupiHHaM; y 15,38% Bunagkis
(2 HOBOHapPOMKEHNX) Y TPYMi XKIHOK i3 OXMPIHHAM Ta
MNME, ska maHicpecTyBana Ha ¢oHi 3actocysaHHs JIMNK
(puc. 1).
[ocToBipHO 4acTilWle Benuki nnoau Hapoaxy-
Banucb y rpyni XiHOK i3 OXUPIHHAM MOPIBHIOKYN i3
KOHTpOMbHOIO rpynoto (12,22% sunagkis npotn 6,06%
BMnagkis, signosigHo) (BLU 2,158; 95% [l [0,452-
10,300], p<0,05). Takoxx 4OCTOBIPHO BMLLOO KiflbKiCTb
BENMUKMX MNnodiB Oyna y rpyni XiHOK i3 OXMPIHHSM,
aki 3actocoByBanu JIMNK nopiBHIOOYM i3 KOHTPOMb-
Hoto rpynoto (13,85% Bunagkis npotn 6,06% Bunaga-
KiB, BignosigHo) (B 2,491; 95% [l [0,506-12,262],
p<0,05) (puc. 1).
[loCcToBIpHO BULLIA KINbKICTb 4iTEN HAPOAXKEHUX i3
MakpocoMieto 3adhikcoBaHa Yy rpyni XiHOK i3 OXWUpPIH-
HaM Ta [NE, saka maHidpecTyBana Ha choHi 3acTocyBaH-
HA JIMNK nopiBHIOKYM i3 rpyni XIHOK i3 OXUPIHHAM Ta
ME (15,38% Bunagkis npotn 9,76% Bunagkis, Bigno-
BigHo) (BLU 1,682; 95% [l [0,271-10,442], p<0,05),
IO MOXe CBigYMTM NPO MO3UTUBHUIA BMNAMB 3aCTOCY-
BaHHs JIMNK Ha cTaH dheTonnaueHTapHoOro KOMnmnekcy
(puc. 1).
Hawi pesynstaty ceigyaTb Npo Te, O OXMUPIiH-
HA OO BariTHOCTI 36iMblUIyEe PU3UK MaKpPOCOMIl y HO-
BOHapOMKEHUX. Take TBepAXEHHsI NiATBEPAXYHOTb i
iHWi HaykoBUi [24, 25], Aki y cBoix nybnikauisx Bigo-
OpaxaloTb BMIMB OXMPIHHA Ha piBEHb rinepriikemii
nnoga Ta popmMyBaHHA nodanbLUol rinepiHcyniHeMii,
CMPUYKUHEHOI rineprnikemMielo MaTtepi, Malodn Ha yBa-
3i, LLO pevYoBUHU, SKi CTUMYNIOKOTE PICT, AK FMOKO3a,
TakK i iHCYNiH € BignoBiganbHUMK 3a HaAMIPHUIA piCT
nnoga Ta 36inblIEeHHs NOro XXMPOBOi Macu, Ta € He-
3aneXHUMU Bif, HaAsBHOCTI rectauiiHoOro LlyKpOBOro
niabeTy.
OTmxe, npoBedeHWN aHania cTaHy HOBOHapO-
DKEHUX Yy AOCHiMKYBaHMX pynax OEeMOHCTPYE, Lo
KiflbKiCTb nepegyacHO HapomKeHUX OiTen Ta AaiTen,
AKi CTpaXkganu BHYTPIWHbLOYTPOOHO, OyB 3HA4YHO BU-
LM cepen AiTen, Ski Hapoaunuck Big maTtepis, Ba-
MTHICTL sKMX ycknagHoBanace E Ta maTtepis, WO
CTpaXKaalTb OXUPIHHAM, i, 9K HAcCnigoK, CIPUYNHNNO
B NogarnbLuomy 30iMnbLUEHHS YaCTOTM 3aXBOPHOBAHOCTI
cepepn gaHux Oiten.
BucHoBKMu
1. Tlpeeknamncia y XiHOK i3 CynyTHIM OXWPIiH-
HAM OOYMOBIIOE NiABULLIEHMIA BiOCOTOK ne-
pedyacHO HapOMXKEHUX fiTen Ta pUsMK pos-
BUTKY Y HOBOHAPOOXXEeHMX aciKcCil, rinokcuy-
Ho-ileMivyHMX ypaxeHHa LHC, nopyweHb
AnxanbHOi YHKLT.

2. 3actocyBaHHs1 3anponoHoBaHoro JINK gns
BariTHUX i3 CYNyTHIM OXUPIHHAM, 30iACHIO0-
Y/ MNO3UTUBHWUIA BNNUB Ha (PYHKLIOHYBaHHS
deTonnaueHTapHOro KOMMMEKCy, Aornoma-
rae nokpawmTM CTaH HOBOHAPOMKEHUX 3a
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WKanow Anrap Ta MNOKasHWKIB Macu Tina dapmakonoriyHoi Kopekuii eHpoTenianbHoi  Auc-
HOBOHaPOIXXEHNX MOPIBHAHO i3 CTAaHOM HO-  OYHKLUIT NpM nNpeeknamncii, 9K naToreHeTU4Hol nax-
BOHAPOMKEHUX Bif, XKIiHOK i3 OXMPIHHAM, SIKi KW PO3BUTKY [OAHOrMO YCKMNagHeHHs, ocobnveo vy
OTpPUMYBanu 3aranbHOMPUUHATY Mpodiniak- rpyn BUCOKOTO PU3NKY BUHWKHEHHSI Mpeekriamncii,
TUKY Npeeknamncii. 00 SIKOTO BXOAWUTb OXUPIHHSA, 3 METOK npodinakTu-
MepcnekTuBM nopanbluuX AochnigXeHb. 3a- KW BUHWKHEHHS aKyLUEpPCbKUX Ta nepuHaTanbHUX

NUWAETLCA  OOUINBHUM  nogarnblue AOCHIMKEHHS  YCKNagHEHb.
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Characteristics of the Condition of Newborns from Women with Preeclampsia,

Physiological Weight and Obesity

Zelinka-Khobzey M. M., Tarasenko K. V., Nesterenko L. A.

Abstract. The purpose of the study was to characterize the condition of newborns on the Apgar scale and
to compare the body weight of newborns from obese women, who used a treatment and prevention complex
aimed at preventing preeclampsia, and to compare with the condition of newborns from obese women, who
received conventional prevention of preeclampsia and with physiological body weight.

Materials and methods. We conducted a clinical and statistical analysis of 255 medical records of newborns,
which were divided into 6 groups according to the growth and weight of their mothers, taking into account the pres-
ence of preeclampsia and the use of treatment and prevention complex: Group | (control) consisted of newborns
(n=33) from women with physiological body weight (body mass index = 18.5-24.9 kg/m?); Group Il — new-
borns from women with physiological body weight and preeclampsia (n=13); Group Ill — newborns from obese
women of I-1ll degrees (n=90); Group IV — newborns from obese women of I-lll degrees, who used treatment
and prevention complex (n=65); Group V — newborns from obese women of I-lll degrees, and preeclampsia
(n=41); Group VI — newborns from obese women of I-lll degrees, and preeclampsia who manifested against
the background of the use of treatment and prevention complex (n=13). Pregnancy of obese women was
carried out according to the order of the Ministry of Health of Ukraine No. 151 dated 24.01.2022, which pro-
vides for the appointment of pregnant women at risk (including obesity): acetylsalicylic acid 100 mg/day from
12 weeks to 36 weeks of pregnancy and calcium supplements 1.5 g/day from the 16" week of pregnancy. In
addition to the prescribed drugs, obese pregnant women who agreed to take our proposed set of preventive
measures aimed at the prevention of preeclampsia, used a combination of drugs L-arginine and semi-synthetic
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diosmin according to the scheme: from 12 to 16, from 22 to 26, and from 32 to 36 weeks of pregnancy. The
dose of diosmin, the release form of which is tableted, was 600 mg per day, the method of oral administration.
L-arginine, used as a syrup for oral administration, 5.0 ml 3 times a day. The quantitative indicators obtained in
the course of the survey were processed by the methods of mathematical statistics with the help of calculations
of the ratio of the chances of the disease in the examined newborns.

Results and discussion. The analysis of the state of newborns in the groups we studied shows that the
number of premature babies and children who suffered in utero was significantly higher among children born
to mothers whose pregnancies were complicated by preeclampsia and mothers who are obese, and as a result
further increase in the incidence among these children. We found that the highest percentage of newborns
weighing less than 2,500 grams is concentrated in groups with preeclampsia and concomitant obesity, which
is due to premature birth and cases of intrauterine fetal growth retardation. Cases of fetal asphyxia were also
more common in neonates from women with preeclampsia and concomitant obesity. Cases of fetal macroso-
mia were significantly more common in infants born to obese women.

Conclusion. The use of our proposed treatment and prevention complex for pregnant women with con-
comitant obesity, having a positive effect on the functioning of the fetoplacental complex, helps to improve the
condition of newborns on the Apgar scale and body weight of newborns compared to newborns from obese
women who received conventional prophylaxis of preeclampsia.

Keywords: preeclampsia, newborns, obesity, treatment and prevention complex.
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KniHiyHa meguuynHa

3MIHN NOKA3HUKIB EHEPTETUYHOIO TA 1INIAHOIO OBMIHY
B MALIIEHTIB HA FOCTPUI IHOAPKT MIOKAPOA
TA LYKPOBUI AIABET 2 TUNY

XapkiBCbKUM HauioHanbHUA MeaU4YHUI yHiBepcuTeT, XapkiB, YkpaiHa

Memoto pocnigpxeHHs Oyno gOoCniguTh NOKasHK-
KM NiNigHOro Ta eHepreTM4YHoro obmiHiB y XBOpUX Ha
rocTpui iHtbapKT Miokapa 3a YMOB HassBHOCTI Ta BiJ-
CYTHOCTI LlyKpOBOro fiabety 2 Tuny.

Mamepian ma memodu. Ha 6asi BigaineHHs inH-
TeHcuBHOI Tepanii JepxaBHoi ycTaHoBM «HauioHanb-
HOMYy iHCTUTYTI Tepanii imeHi J1.T. Manoi HauioHanb-
HOT akageMil MegnyHNX HayK YKpaiHuy» Ta XapKiBCbKOI
KNiHiYHOT NikapHi Ha 3anisHnYHoMy TpaHcnopTi Ne1 di-
nii «LleHTp oxopoHu 3aopoB’si» INMybniyHoro akuioHep-
HOro ToBapucCTBa «YKpaiHCbKka 3anisHuusay 6yno ob-
ctexxeHo 134 nauieHTiB Ha rocTpuin iHbapkT Miokapaa
3 enesauieto cermeHTy ST 3a yMOB HasiBHOCTI Ta BiJ-
CYTHICTIO LyKpoBoro giabety 2 Tuny Bikom 58,97+7,92
pokiB. lMepuwy rpyny cknann 74 XBOpWUX Ha rocTpumn
iHpapKkT Miokapda Ta uyKpoBuin fiabeT 2 Tuny Bikom
59,42+7,66 pokis. [lo apyroi rpynu (rpyna nopisHsAH-
Hs1) yBivwno 60 navuieHTaMu Ha rocTpun iHpapKT Mi-
okapda 3 BiACYTHICTIO LlyKpoBOro giabety 2 tuny Bi-
kom 58,42+8,25 pokiB. KoHTponbHy rpyny cknanu 20
npakT4HO 3gopoBux ocib. Ycim nauieHTam rpynu 1
Ta 2 NnpoBeaeHO NepKyTaHHe KOPOHapHe BTPyYaHHS.
OocnigpxkeHHa nposefeHo 3 1 BepecHsa 2018 poky no
31 rpygHa 2020 poky. BusHavyeHHs BMICTY agponiHy
N ipuUCiHY Yy cupoBaTLi KpOBi NauieHTiB npoBedeHo
iMyHODEPMEHTHUM MeToAOM. BusHauveHHs y cupo-
BaTL KPOBi 3aranbHOro XonectepuHy Ta ninonportei-
[iB BMCOKOI LLiNbHOCTI BigbyBanocs nepokcuaasHum
MeTogoM. BmicT Tpurniuepuais Bu3HavyeHo hepmeH-
TaTMBHMM KONMOpUMETPUYHUM meTodom. KoediuieHT
aTeporeHHoCTi pospaxosaHo 3a copmynoto A.M. Kni-
MoBa. PiBeHb ninonpoteifis Ayxe HU3bKOI LWiNbHOCTI
Ta ninonpoTeifgiB HM3bKOI LUiNbHOCTI BU3HA4YEHO 3a
dopmynoto dpigesanbia.

Pesynbmamu. Bbyno BCTaHOBMEHO, WO XBOPi
1 rpynu Bigpi3HANUCL Ginbll BMCOKMMU PIBHSAMU B
cvpoBartui KpoBi Tpurniuepuais y nopiBHsAHHI 3 XBO-
pumn 2 rpynu (p<0,05). Y rpyni 1 Ta 2 Big3Ha4anacs
TEeHAeHUiss 0O 3pOCTaHHSA 3arafnlbHOro XOnecTepuHy
Ta ninonpoTeigiB HM3bKOI wWinbHocTi (p>0,05) Ta go-
cToBipHe 36inbweHHs y 4,04 Ta 2,92 pa3u ninonpo-
TeifiB ayXe HWU3bKOT LUINbLHOCTI NOPIBHSHO i3 rpynoto
koHTponto (p<0,05). BctaHOBNEHO BiporigHe 3HMXEH-
HA agponiHy y KPOBi XBOPUX Ha FOCTPUN iHAPKT Mi-
okapga Ha poHi Lykposoro giabety 2 Tuny B nopis-
HSIHHI 3 XBOPUMW Ha rocTpuin iHpapkT Miokapaa 6e3
uykpoBoro giabety (p<0,05). BusHayeHo goctoBipHe
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3MEHLUEHHSsI KOHLEHTpaLii agponiHy 7 ipucuHy y 060x
rpyn NOPIBHSHO i3 KOHTPONbHO rpynoto (p<0,05).

BucHosku. OcobnuBocTi 3MiH BMICTY agponiHy
M ipucKHy OoBoasiTb Npo AncbanaHc B eHepreTnyHo-
My romeocTasi npu rocTpomy iHdapkTi miokapaa 3a
HasiBHOCTI Ta BiACYTHOCTI LIyKpOBOro Aiabety 2 Tuny,
O MOXe OOyMOBMOBATM 3HAYHE MNiABULLIEHHS PU3N-
KY BUHWKHEHHS KapaioBacCKynsipHUX YCKNagHeHb ro-
CTporo iHapkTy MiokapAa y AaHOi KaTeropil XBopux.
B3aemMo3B’s30K MiXX agponiHOM, ipUCMHOM Ta Nokas-
HUKaMu ninigHoro Npodinto MoXe CTBepaKyBaTh Npo
BMNSMB LMX MapkepiB Ha NinigHWiA 06MmiH.

KnrouyoBi cnoBa: Mapkepu, eHepreTuyHun Ta ni-
nigHWA 0OMIH, rocTpuiA iHdapKT Miokapaa, LyKpoBUWIA
aiabeTt 2 Tmny.

3B’A30K pobOTU 3 HayKOBMMM Nporpamamm,
nnaHamu, Temamu. Ctatta € dparmeHtom HOP
«lwemiyHa xBopoba cepus B ymoBax nonimopoigHoc-
Ti; naToreHeTU4YHi acnekTn po3BUTKY, nepebiry, gia-
FHOCTWKM 1 yOOCKOHarneHHs nikyBaHHA» Ne aepxaBHoi
peecTpauii 0118U000929, TepMmiH BUKOHaAHHA 2017 —
2019 Ta «[lporHosyBaHHA nepebiry, yoockoHaneHHs
AiarHOCTUKM Ta MiKyBaHHS iLLemiyHOi XxBopobu cepus
Ta apTepianbHOi rinepTeHsii y XBopux 3 metadornivyHu-
MW MOPYLLUEHHAMMWY», TEPMiH BUKkOHaHHSA 2020 — 2022.

Beryn. Llykposun giabet (L) 2 Tnny € ogHuM i3
NPOBIAHNX XPOHIYHNX HEIH(EKLUINHNX 3aXBOPHOBaHb.
MowmwupeHicTb Uiei xBOpoOM 3HaA4YHO 3binbLuMnacs
B YCbOMY CBITi 3@ OCTaHHi pOKM Ta MPOrHO3yeTbCs 11
3pocTaHHA Ha 9,9% fo 2045 poky [1]. AkicTb XKUTTS
nogen noripwyetbes i3 ycknagHeHHam UO 2 tuny i
CTaAHOBNATL CEPNO3HOK rrnobdanbHoK npobnemoto
OXOPOHM 300poB’s. FocTpun iHdapkT miokapga (M)
€ MEePBUHHOIO MNPUYMHOK CcMepTi y nadieHTiB 3 L 2
TUMNY Ta PU3MK CEPNO3HUX Kapaio-BaCKyNsaApHUX NOAIN
y nadieHTis i3 U 2 tuny. 3rigHo aaHux BcecBiTHLOI
opraHisauii OXOpoHW 300pOB’s, NeTanbHICTb Bif ile-
MiyHOi xBopobu cepud (IXC) y 2019 poui ctaHoBuna
8,9 MInH BMNaakKiB y BCbOMY CBITi [2].

OpfHieto i3 BiZOMO NPOBIAHOK NPUYNHOKO PO3BK-
TKy 'lM € aTepocknepoTnyHe ypaxXeHHs KOPOHAPHMX
apTepin, npu sikoMy BigOyBalOTLCA 3MiHM MiMiQHOrO
npodinto. Mpu HaaeHocTi L 2 Tuny BigbyBaeTbes
po3BUTOK rinepninigemii [3]. CborogHi BegyThbCcs Ha-
YKOBi AOCHIIKEHHS BNIUBY Cy4aCHUX MapKepiB eHep-
reTM4HOro roMeocTasy Ha ninigHWi obMiH y XBOPUX
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i3 M. 3pocTaHHs koediuieHTy ateporeHHocTi (KA)
acouitoBanocs i3 HecnpuaTnMBUMMU  Kaphio-Backy-
napHUMK nodismu y nadienTis i3 LI 2 Tuny 3a ymoB
rOCTPOro KOPOHAPHOIO CUHAPOMY Mif, YaC BUKOHaH-
HS NepKyTaHHOrO KopoHapHoro BTpy4aHHs (MKB) [4].
3poctaHHsa y 20 pasiB MMOBIPHOCTi BUHUKHEHHS BU-
nagky cepueBoro Hanagy cepef xsopux Ha L[ Big-
OyBanacsi 3@ YMOB HasIBHOCTi BUCOKUX PIiBHIB Tpurni-
uepuais (TI) Ta HU3bKMM BMICTOM finonpoTeigiB Bu-
cokoi wineHocTi (NMBLL) [5].

ALponiH Ta ipUCUH — Lie CyYacHi MapKkepu eHep-
reTM4yHoro romeocTtasy, o OepyTb yyacTb y pery-
NOBaHHI ByrneBogHo-NiNigHoro obmiHy [6, 7]. 3MiHn
BMICTY MapkepiB eHepreTnyHoro obmiHy acouitooTbes
i3 po3BMTKOM Ta nepebirom HosonorivyHnx dopm IXC
[8, 9]. Ha TenepiwHin Yac HegoCcTaTHLO AOCNIAKEHUM
€ BM/MB MapKepiB eHepreTM4Horo roMeocTasy Ha ni-
nigHW obmiH y xBopux Ha 'IM 3a ymoB HasiBHocTi LI
2 Tmny.

MeTta pocnigxeHHs: OOCNIOUTU MOKA3HMKW Ti-
nigHoOro Ta eHepreTnyHoro obmiHy y xsopux i3 M 3a
YMOB HasiBHOCTI Ta BigcyTHocTi LI 2 tuny.

MaTepian Ta MeToan pocnimxeHHA. Y gocni-
OKeHHi B3anm yyactb 134 xsopwux Ha M 3 enesa-
uieto cermeHty ST (STEMI) 3a ymMOB HasiBHOCTI Ta
BigcytHocti LU0 2 tuny Bikom 58,97+7,92 pokis, aoe
nepesaxanu Yonosikn — 106 (79 %), ki 6ynu rocni-
Tani3oBaHi 0O BigAdineHHs iHTeHcuBHOI Tepanii Oep-
)KaBHOI yCcTaHOBW «HauioHanbHOMY iHCTUTYTI Tepanii
imeni J1.T. Manoi HauioHanbHOI akagemii MeanyHmnx
Hayk YkpaiHu» Ta XapKiBCbKOi KMiHIYHOI NikapHi Ha
3anisHnyHomy TpaHcnopti Ne 1 cinii «LeHTp oxopo-
HW 3gopoB’ay [MybnivyHoro akuioHepHOro ToBapucTaa
«YKpaiHCbka 3arni3Huusa».

[lo ocHoBHOI rpynu (1 rpyna) yBiALwo 74 XBopux
Ha M Ta U 2 Tuny cepenHim Bikom 59,42+7,66 po-
KiB. [pyna nopiBHaHHSA (2 rpyna) Oyna npeacrasneHa
60 nauieHTamu Ha 'IM 3 BigcyTHicTio LI 2 Tuny Bikom
58,42+8,25 pokiB. KOHTpOMbHi MOKa3HNKM BioXiMiYHMX
Ta iMyHOEpPMEHTHUX AocCrigKeHb Bynn oTpumaHi y
20 npakTM4HO 340poBKX OCi. YCiM naujieHTam rpynm
1 1a 2 npoeeneHo MKB. docnigxeHHa npoeedeHo 3
1 BepecHsa 2018 poky no 31 rpyaHsa 2020 poky.

[ocnigXeHHA BUKOHaHI 3 OOTPMMAHHAM OCHO-
BHMX MOMNOXeHb «[1paBun €TMYHMX MPUHUMMIB Npo-
BEOEHHS HayYKOBUX MEOUYHUX OOCTiIKEHD 3@ y4acTHo
noanHW», 3atBepaxeHux enbCiHCbKOK Aeknapadi-
eto (1964—2013 pp.), ICH GCP (1996 p.), Oupektusmn
€EC Ne 609 (Big 24.11.1986 p.), HakasiB MO3 YkpaiHu
Ne 690 Big 23.09.2009 p., Ne 944 Big 14.12.2009 p.,
Ne 616 Big 03.08.2012 p. Bci y4acHukun 6ynu iHdpop-
MOBaHI LLIOAO Linewn, opraxisauii, MeToais AoCniaKeH-
HA Ta nignucanu iHhopMOBaHy 3rogy Lo4o y4acTi y
HbOMY, i BXWUTI BCi 3axoaun anis 3abesnevyeHHs aHOHIM-
HOCTIi MauieHTiB.
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LiarHo3 STEMI BcTaHOBMEHO Ha OCHOBI KniHiY-
HUX, IHCTPYMEHTanbHMX i NabopaTopHMX AaHuKX, 3rig-
HO 3 KpuTepiamu, 3anpOnoOHOBaHUMMU KOHCEHCYCOM
€sponencekoro ToBapuctea kapgionoris [10]. Hia-
rHocTMKa Ta nikysaHHsa L[ 2 Tuny nposogunocs Big-
nosigHo Ao AmepukaHcbkoi [liabeTnyHoi Acouiauii Ta
€sponencbkoi Acouialii 3 BuB4eHHs [iabety (2018,
2019) [11, 12].

Kputepiem BkntoveHHs 6ynu nauieHtn i3 STEMI
3a HasiBHOCTI Ta BigcyTHocTi U 2 tuny.

Kputepiamn BuHaTky 6ynu UL 1 tuny, M 6e3
enesadii cermeHTy ST, Covid 19, ayToiMyHHi 3axBo-
ptoBaHHS, XBopobu rinodpiza Ta rinotanamyca, 3axBo-
PHOBaHHS LWMTOBMAHOI 325031, HAssBHICTb CUMMNTOMa-
TUYHUMX TiNepTEeH3siN, NaTonoris KnanaHHoro anaparty
cepus, XpoHivyHa cepueBa HegocTaTtHicTb IV ®K 0o iH-
hapkTy MioKapAa, HasIBHICTb XPOHIYHOIo 0BCTPYKTUB-
HOrO 3axBOPHOBAHHSA FEreHiB, BUpaXKEHe MOPYLUEHHS
(OYHKUIN NEeYiHKM, HUPOK, aHEeMiss BaXXKOrO CTyMNeHs,
OHKOMOTiYHi 3aXBOPIOBAHHS.

Yci gocnigkeHHs npoBogunucsa 'y BioxiMiyHOMY
BioAiNi LeHTpanbHOi HaykoBo-gocnigHoi nabopato-
pii XapkKiBCbKOro HaLiOHanbHOrO0 MeAWYHOro yHiBep-
cuTeTy. 3paskm CMpOBaTKM KPOBI NauieHTiB 3bupanu
Ha 1-2 poby Ta 36epirann npu -80 °C. BusHayeHHs
KOHLeHTpaLii agponiHy 1 ipuciHy y cupoBaTui KpoBi
naujieHTis nposogunu iMyHOPEpPMEHTHUM METOOO0M
Ha aHanizaTopi «Labline-90» (ABcTpis) i3 BUKOpUC-
TaHHSIM KOMepLiiHOi TecT-cuctem «Human Adropiny
Ta «Human FNDCS5» (Elabscience, CLUA) 3rigHo
IHCTPYKLUIii, ika Bxoauna go cknagy Habopy. BusHna-
YEHHS 3aranbHOro XOnecTepuHy B CMpoBaTLi KpPOBI
(8XC) ta NMNBLY npoBogunocsa nepokcugasHuMm Mme-
TOOOM 3 BMKOPUCTaHHSIM Habopy peakTuBiB «Human
Cholesterol Liquicolor» (HimewunHa) T1a «HDL
Cholesterol liquicolor» (HimeuunHa). BmicT T BU3Ha-
Yanu dhepmMeHTaTUBHNM KONOPUMETPUYHUM METOAOM
«Triglycerides GPO» cipmn «Humany (HimeuunHa).
KoediuieHT aTeporeHHocTi (KA) Oy po3paxoBaHuU
3a dopwmyrnoto A.M. Knimosa. PiseHb ninonporteiais
ayxe Hmsbkoi winbHocTi (JIAHL) Ta ninonpoteigis
Hu3bKoI WinbHocTi (JINHLL) Bu3Havanu 3a dpopmynoto
dpigeBanbaa.

OtpumaHi pesynsratu o06pobnsann metogamu
CTATUCTMKN 3 BUKOPUCTAHHSAM KOMM'KOTEPHOI Mpo-
rpamu IBM SPPS software version 27,0, (IBM Inc.,
USA, niueHsia L-CZAA-BKKMKE, 2020). lnotesa
NpPoO HOPMAanbHICTb PO3MNoAiny MNOKa3HUKIB nepesi-
psnacb kKputepiem Konmoropoea — CwmipHoBa. [aHi
Oynu npeacrtaeneHi y 3aranbHOMNPUAHATOMY BUMMAL)
(cepepHe apudmetnyHe (M) Ta cTaHgapTHe Bigxu-
nexHst (SD)). MNpu aHanisi 3Ha4YyLWOCTi PO3XO4XKEHb
MK JBOMa rpynamMu 3a BUPaXeHICTIO NOKa3HuKa, Lo
BMMIPIOETBLCA YMCIIOM, BUKOPUCTOBYBABCS t-KpUTeEpin
CtbtogeHTa. HomiHanbHi  3MiHHI  nopiBHIOBanucs
3a pgonomoroto kputepiem Xi-kBagpaTt llipcoHa (x?)
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3 Kopekuieto MeitTca 3anexHo Big poamipy rpyn. OujiH-
Ka [OOCTOBIPHOCTI Pi3HMUI cepeaHiX Npu MHOXMHHUX
NOPIBHAHHAX ANS KiNbKICHUX O3HaK 3 HOpManbHUM
po3noAainom i3 3actocyBaHHAM Kopekuil BoHdeppo-
Hi npoBogunacsa 3a ogHOaKTOPHMM ANCMEPCIHUM
aHanizom (ANOVA). B3aemo3B’'si3kn napaMeTpiB aHa-
nisyBanuce i3 BUKOPUCTaAHHAM KoedillieHTa kopenauii
MipcoHa (r). PisHnus BBaXkanucb BiporigHoO0 Npu 3Ha-
yeHHsx p<0,05.

Pe3ynbTatv AocnimkeHHA Ta iXx oGroBopeH-
HA. 3rigHO 3annaHoBaHOI MeTi LbOoro AOCHiAXeHHS,
npoBoAnIiaca ouiHKa NOoKasHWKIB NinigHOro ta eHep-
reTmyHoro obMiHy y giabeTnyHux Ta HegiabeTuyHux
nauieHTiB 3a ymoB HasiBHOCTi ['IM Ta KOHTpoOnbHOW
rpynoto (tabn. 1, 2). Y nauien-
TiB 060X rpyn 1 Ta 2 Big3Hava-

KniHiyHa meguuynHa

(r =-0,419, p = 0,001), KA (r = -0,321, p = 0,012);
MiX ipuecmnHom Ta 3XC (r = -0,536, p < 0,001), NIMHLL,
(r=-0,520, p < 0,001), KA (r =-0,303, p = 0,019).

Ha pymky aBtopiB [13, 14] agponiH moxe pe-
rynioBaT¥ eHepreTuyHui ObMmiH y cepueBoMy M'S3i.
BueHi [15] nokasanu, Wo agponiH YMHUTb aHTuaTe-
POCKNEPOTUYHUIA eEKT, MPUrHiYyouYn aaresito Mo-
HOUMTHO-eHAOTENianbHNX KNiTUH i nponidepadito
rmagkom’sisoBux KnituH. Lli gocnimpkeHHs nokasanw,
LLIO aaponiH Moxe ByTn HOBMM CTpaTeriyHMM Hanpsim-
KOM Yy MiKyBaHHi 3aXBOpPHOBaHb, L0 XapakTepuayroTb-
cq eHAoTenianbHO ANCHYHKLIELD.

OocnigHukn [16] BU3Hauunu, WO piBeHb ipUCKHY
OyB 3HA4YHO HWX4YMM Yy nadieHTiB i3 L 2 tuny. Takox

Tabnuua 1 — CtaH ninigHoro cnektpa KpoBi y nauieHTis Ha M i3 HasBHicTO Ta

nacsi TeHAeHLUis1 4O 3pPOCTaHHS
NoKasHuKiB NinigHoro npodinto

BigcyTHicTio LU 2 Tuny

MaudieHTn .

(3XC, IMHLL), okpim JMNBLL i3 1M |'|a.L|,IeHTVI KoHTponb- 5
NOPIBHSHO 3 IPYTIOI0 KOHTPOIO | Mokazmmikw | Ta LU 2 — isaM Ha rpyna UmoBipHicTb
(p>0,05). rlinepmpuaniyepu- n=74 n=60 n=20 (p)
Oemisi nepeeaxana y nauieH- 1 2 3
mie i3 M ma cynymsim L 2 3
2 mury (p<0,05). Y rpyni 1 1a 8XC, 509139 | 517+1,21 | 4,39+049 | 1 0,758 0,079
2 BigbyBaeTbCcA [JOCTOBIpHE MMOrTb/1 2 - 0051
3pocTaHHA y 4,04 Ta 2,92 pasu 2 ’3
JINAALL nopisaro i3 kowp- | JINAHL, 1,01#0,56 | 0,73£0,51 | 0,25:0,01 | 1 0,007 <0,001
onbHoto rpynoto (p<0,05). MMOIb/N ’ ’ 5 i 0.001

Y rpynax 1 1a 2 piBeHb ’
agponiHy OyB 3HWKEHWA Ha TMHLL, 2 3
42.11% Ta 28,24% Ta BMICT T 3,06+1,17 3,19+0,95 2,57+0,49 1 0,474 0,176
ipucuHy Ha 68,84% Ta 62,81% 2 - 0057
npyv MOPIBHSHI i3  NpakTWu- nnBLY 2 3
HO 3010POBUMU ocobamu MMOJ'Ib/;'I 1,131£0,32 1,2810,31 1,2410,01 1 0,305 0,405
(p<0,001) (Tabn. 2). Y nauien- 2 - 0,515
TiB i3 M Ta U0 2 Tvuny KoH- 2 3
LeHTpaLis agponiHy 3MeHLUy- T, 2,18+1,27 1,61£1,14 | 1,24+0,01 | 1 0,013 0,004
Banacsa Ha 19,33% nopiBHAHO LI 2 - 0,631
i3 nauieHtamm 6e3 LI 2 tnny 2 3
(p<0,001). RocTosipHoi piaHu- KA 3,80£1,70 | 3,27¢1,21 | 244:036 | 1 0,096 0,001
Ui MiX BMICTOM ipUCUHY Y rpy- 2 ) 0,068

nax 1 Ta 2 He Byno BUABMEHO
(p>0,05).
Y nauienTiB i3 M T1a U4

Tabnuua 2 — CtaH mapkepiB eHepreTu4yHoro obmiHy y nauieHtis Ha M i3 Ha-
SBHICTIO Ta BigcyTHicTio LI 2 Tuny

2 tuny (1 rpyna) byna BusB-

neHa 3BOPOTHSA Kopensuist Mix isnral;\-lnle-:r:T:m MauieHTn |KoHTponbHa

agponiHom Tta 3XC (r = -0,543, MokazHMK 2 Tuny i3_FIM rp!na MmoBipHicTb

p = 0,002), NMMHLL (r = -0,452, h=74 n=60 n=20 (p)

p=0,011); mixipncnHomta 3XC 1 2 3

(r=-0,557, p = 0,019), INHLL, 5 3

(r=-0,539, p = 0,003), KA | AaponiH, | 14 505.5 15 [16924612| 235842,56 | 1 0,002 <0,001

(r=-0,324, p = 0,005). nr/mn 5 . <0.001
Y naujeHTiBiz M (2 rpyna) 5 ’3

Oyna BuUsiBNeHa 3BOPOTHSI KO- IpuciH

pensiLis Mix agponiHom Ta 3XC - 1,86+0,43 2,22+0,93 | 5,97+2,09 | 1 0,107 <0,001

(r = -0,466, p < 0,001), NMHLL, 2 - <0001
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Oyno BM3HAYEHO, WO PiBEHb LMPKYITHOKYOro ipucu-
Hy 3BOPOTHbLO acouitoBaBcs i3 3XC Tta JIMHLW, i no-
3uTnBHO kopentosas i3 JIMBL, y nauieHTiB i3 L0 2
TMny. 3BOPOTHI B3aEMO3B’A30K MixX ipucHoM i 3XC,
JINMHLL, moxe nigTBEpAUTN aHTMANINiAEMIYHUA edoekT
ipucuHy fk 3axmcHoro 3acoby npotu IXC. BueHi [17]
BUABWIK, LLLO iPUCUHEMIS NOCTYMNOBO 3MEHLLYETHLCS i3
NoripLeHHsAM CTaHy TONepaHTHICTb A0 rmoko3un. byno
BM3HAYEHO HM3bKY KOHLIEHTpaLilo ipUCKMHY B cMpoBaT-
Li kposi y nauieHTiB i3 'IM [18].

BucHoBKKW. [locTOBipHaA pi3HMUS MK MOKasHW-
KamMu ninigHoOro Ta eHepreTM4yHoro obMmiHiB y rpynax
xBopux i3 M 3a HaaBHOCTI Ta BigcyTHocti L 2
TMNy Ta rpynot KoHTponio. lMpu uboMy BUABRANUCS
O3HaKu NOripLIEeHHs CTaHy NinigHOro Ta eHepreTU4Ho-
ro oOMmiHiB y rpyni 3 KOMOpPGIAHICTHO, LLIO NPOSABANIOCS

TeHaeHuieto ao 36inbwenHa JIMAHL, i T ta 3amen-
LWeHHA aaponiHy W ipucuny. lMoripleHHa mapkepis
€HepreTM4YHOro romeocTtasy 3adikcoBaHo i B rpyni na-
uienTis i3 M. Li pbaktm MOXyTb CBig4YMTM NpPO BB
afponiHy N ipuCUHY Ha MOKa3HWKX NinigHoro npodi-
no, gk npu HasisHocTi LI 2 Tuny, Tak i npy noro Big-
CYTHOCTI.

Kpalle po3yMiHHA NOTEHUiIMHMX MexaHi3MiB po3-
BUTKY Ta nepebiry NM moxe 3anponoHyBaTu BaXuBi
NOTEHLiHI TepaneBTUYHI UiNi Ansa 3anobiraHHa Ta ni-
kyBaHHs 'IM y nauieHTiB i3 HasgBHMM Ta BigcyTHIM LI
2 Tuny.

MepcnekTuBM noaanblIuX AocnimkeHb. [na-
HYETLCHA OOCMIANTM O0COBNUBOCTI MeTaboniyHuX 3cy-
BiB (piBEHb aAponiHy 1 ipUCUHY) y XBOPWX i3 ycknaa-
HeHum nepebirom NM y xBopux Ha LI 2 Tuny.

10.

1.

12.

13.
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Changes in Energy and Lipid Metabolism in Patients with Acute Myocardial Infarction

and Type 2 Diabetes Mellitus

Koteliukh M. Yu.

Abstract. The purpose of the study was to examine the indicators of lipid and energy metabolism in pa-
tients with acute myocardial infarction in the presence or absence of type 2 diabetes mellitus.

Materials and methods. A total of 134 patients with acute ST-segment elevation myocardial infarction in
the presence or absence of type 2 diabetes mellitus aged 58.97 + 7.92 years were examined on the basis of
the Intensive Care Department at the Government Institution “L. T. Malaya Therapy National Institute of the Na-
tional Academy of Medical Sciences of Ukraine” and the Kharkiv Railway Clinical Hospital No. 1 of the branch
“Center of Healthcare” of Public Joint Stock Company “Ukrainian Railway”. Group 1 consisted of 74 patients
with acute myocardial infarction and type 2 diabetes mellitus aged 59.42 + 7.66 years. Group 2 (comparison
group) included 60 patients with acute myocardial infarction without type 2 diabetes mellitus aged 58.42 + 8.25
years. The control group comprised of 20 healthy individuals. All the patients of groups 1 and 2 underwent
percutaneous coronary intervention. The study was conducted from September 1, 2018 to December 31,
2020. Serum concentration of adropin and irisin in patients was determined by enzyme-linked immunosorbent
assay. Total cholesterol and high-density lipoprotein cholesterol in serum were measured by peroxidase en-
zymatic method. Triglyceride levels were analyzed by enzymatic colorimetric method. The atherogenic index
was calculated by A. M. Klimov formula. Very low-density lipoprotein cholesterol and low-density lipoprotein
cholesterol levels were estimated by the Friedewald formula.

Results and discussion. Group 1 patients were found to have higher serum triglyceride levels compared
with group 2 patients (p<0.05). In groups 1 and 2, total cholesterol and low-density lipoprotein cholesterol
levels presented an upward tendency (p>0.05), and very low-density lipoprotein cholesterol levels were signifi-
cantly by 4.04 and 2.92 times increased, respectively, as compared to the control group (p<0.05). The serum
adropin levels were significantly lower in patients with acute myocardial infarction and type 2 diabetes mellitus
in comparison to those in patients with acute myocardial infarction without type 2 diabetes mellitus (p<0.05).
There was a significant decrease in the concentrations of adropin and irisin in both groups compared with the
control group (p<0.05).

Conclusion. Characteristics of changes in adropin and irisin levels suggest an energy homeostasis imbal-
ance in acute myocardial infarction in the presence or absence of type 2 diabetes mellitus that may significant-
ly increase the risk of cardiovascular complications of acute myocardial infarction in this category of patients.
The relationship between adropin, irisin and lipid profile may indicate the influence of these markers on lipid
metabolism.

Keywords: markers, energy and lipid metabolism, acute myocardial infarction, type 2 diabetes mellitus.
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THE EFFECT OF CHRONIC HEART FAILURE
ON HEMIC PARAMETERS DURING POLYTRAUMA

Kharkiv National Medical University, Kharkiv, Ukraine

The purpose of the study was to carry out the
examination of hemic indicators in patients during
polytrauma with chronic heart failure without acute
myocardium injury using ethylmethylhydroxypyridine
succinate.

Materials and methods. The study included 96
patients in the polytrauma department. Patients were
divided into 3 groups. The first group included 29 pa-
tients of the control group (C) aged 58.7+9.4 years.
Group C patients showed no signs of chronic heart
failure. The second group of standard (S) included
33 patients with the same injuries, but with confirmed
chronic heart failure aged 60.0+9.6 years. Group C
patients received intensive care according to the local
protocol developed in accordance with the protocol of
the Ministry of Healthcare of Ukraine. The third group
E included 33 patients aged 62.84+8.8 years who re-
ceived ethylmethylhydroxypyridine succinate during
intensive care. Group E patients differed from patients
of group S only by receiving ethylmethylhydroxypyri-
dine succinate.

Results and discussion. The concentration of
hemoglobin of group C patients during admission is
99.9+22.1 g/, on the 3 day — 100.3+15.0 g/, on the
7t day — 111.1+£9.2 g/l. The hemoglobin saturation
of arterial blood (S,,,) during admission in group C
was 0.93+0.03, on the 3 day — 0.96+0.02 (p <0.001),
and on the 7 day — up to 0.97+£0.01 (p <0.001). The
hemoglobin saturation of venous blood (S, ,): within
admission — 0.704£0.04, on the 3 day — 0.73+0.02 (p
<0.001), on the 7" day — 0.77+0.02 (p <0.001). The
oxygen tension dissolved in arterial blood (P,,) during
admission of group C patients is 86.9+4.1 mm Hg, on
the 3 day — 89.243.2, on the 7" day — 91.6+2.8 mm
Hg. The oxygen tension dissolved in venous blood
(P,o,) was 37.311.2, 38.9+0.7 and 40.0£0.6 mm Hg,
according to the stages of the study. The hemoglo-
bin concentration of group S patients was 109.7+23.3
g/l, then decreased to 100.7+£10.4 g/I (p <0.05), and
on the 7" day — 107.6+£10.1 g/ (p >0.1 compared to
the initial level). S, , during admission of group S was
0.92+0.03, on the 3™ day — 0.95+0.02 (p <0.001), on
the 7" day — 0.96+0.03 (p >0.6). S ,, was 0.68+0.03,
0.72+0.02 (p <0.001) and 0.73+0.03, respectively at
the study stages. P__, within admission of group C
patients amounted to 82.4+3.5, 89.2+3.6 (p <0.001)
and 90.4+4.8 mm Hg. P, was 36.8+1.0, 38.5+0.7
and 39.2+1.2 mm Hg in accordance with the research

YKkpaiHCbKUM XXypHan MeauuuHu, 6ionorii Ta cnopty — 2022 — Tom 7, Ne 2 (36)

stages. The hemoglobin concentration during admis-
sion of group E patients was 110.2+24.6 g/, on the
3 day — 100.0£28.8 g/, on the 7" day — 113.44£27.2
g/l. S,,, during admission of group E was 0.92+0.03,
on the 3" day — 0.97+0.02 (p <0.001), did not change
until the end of the study. S, during admission was
0.68+0.05, on the 3" day — 0.73+0.02 (p <0.001), on
the 7" day — 0.75+0.02 (p <0.04). P__, during admis-
sion of group E patients was 82.5+3.6 mm Hg, on the
3 day — 90.3+5.0 mm Hg (p <0.001), on the 7" day
90.9+5.8 mm Hg (p >0.6). The P, dynamics was
36.5+0.6, 39.0+0.6 and 39.1£0.6 mm Hg in accor-
dance with the research stages.

Conclusion. Hemoglobin level and blood gas in-
dicators reflect a close relationship with chronic heart
failure. Therefore, it is clear that these indicators level
tends to increase especially on the 7™ day. It can be
concluded that ethylmethylhydroxypyridine succinate
has a cumulative action.

Keywords: polytrauma, chronic heart failure,
blood gases, hemoglobin, antioxidants.

Introduction. Around the world, it is believed that
the frequency of cardiac pathology does not decrease,
on the contrary progressively increases. In Ukraine,
the cause of death due to the circulatory system dis-
eases is no less than 68 %, which affects 52.5 % of
the adult population, these are people of working age
in 37 % of cases [1]. Chronic heart failure (CHF) seri-
ously affects the course of other pathological process-
es, complicating diagnosis and disrupting reparation
processes, which, in turn, reduces the effectiveness
of treatment and can make it untimely [2]. Combined
trauma is also the main of the most important medi-
cal and social problems in the world [3]. The injuries
rank third among the causes of death in economically
developed countries, the most of the deaths occur-
ring in employable individuals. According to the World
Health Organization, up to 12 million people die due
to injury a year in the world. Recently, the death rate
because of injuries has been progressively increasing
in Ukraine, at least 40,000 people die annually as a
result of injuries, and 250,000 become disabled [4].

A significant part falls on persons with a
cardiac history among injured patients in such condi-
tions. Thus, according to various sources, coronary
heart disease, hypertension, arrhythmia, heart fail-
ure are found in 44-62 % of victims in our country [5].
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Industrial and domestic injuries, combined injuries oc-
cupy a significant share in the structure, among which
polysystemic damage with the development of shock
conditions, including patients with a provoked cardio-
vascular system, are characterized by a particularly
severe course [6].

Currently, great progress has been made in the
diagnosis and treatment of conditions associated
with traumatic illness, but the scientific literature does
not sufficiently reflect studies of the traumatic illness
course in the presence of a cardiac history. That is
why the optimization of intensive care in this category
of patients is an urgent medical problem [7].

The purpose of the study was to improve the
effectiveness of traumatic disease treatment in pa-
tients with concomitant cardiac history in polytrauma
without acute myocardial injury in order to optimize
the energy efficiency of blood circulation by improving
methods of intensive therapy.

To achieve this goal, the following tasks were de-
termined:

1) to study the nature and features of
blood circulation in patients without

consent to participate in the study and all measures to
ensure anonymity of patients were taken.

All patients were divided into 3 groups. The first
group (group C — control) included 29 patients aged
58.7+9.4 years, of which 21 (72.4+8.3%) — men, 8
(27.648.3%) — women. Group C patients showed no
signs of CHF. The second group (group S — standard)
included 33 patients with the same injuries, but who
had a cardiological history and confirmed CHF. In this
group there were 25 (75.8+£7.5%) men, 8 (24.2+7.5%)
women. The patients age of group S was 60.01£9.6
years. The group S patients received intensive care
according to the local protocol developed in accor-
dance with the protocol of the Ministry of Healthcare
of Ukraine. The third group patients — group E, who re-
ceived EMHPS during the intensive care, included 33
patients aged 62.8+8.8 years, men — 25 (75.8+7.5%),
women — 8 (24.2+7.5%). Patients of groups E differed
from group S patients only by receiving EMHPS as a
part of intensive care (Table 1).

Table 1 — Distribution of examined patients into groups

chronic heart failure in polytrauma Age, BSA, IMT, Men Women
without myocardial injury; Group | years, m?, kg/m?, n (%) n (%)
2) to study the nature and features of Mio Mic Mio
blood circulation in patients with C 158719420640 18|24 5524 21 8
chronic heart failure in polytrauma [ (N =29) (72.4+8.3) | (27.6£8.3)
without myocardial injury; S .| 60£956 |209:0.15|269¢10( 2 8
3) to study the effect of ethylmethylhy- | (0= 33) (75.817.5) | (24.247.5)
droxypyridine succinate (EMHPS) on E  |62.8+8.8|2.05:0.12 | 26.8+4.1 25 8
hemic and energy circulatory indica- (n=33) (75.847.5) | (24.247.5)

tors in patients with concomitant car-

diac history in polytrauma without myocardial
injury;

to evaluate the effectiveness of the proposed
treatment regimen for patients with a concomi-
tant cardiac history in polytrauma without myo-
cardial injury on the basis of the study of hemic
indicators and circulatory energy.

Matherials and methods. The course of circu-
latory insufficiency in patients with CHF in polytrau-
ma without traumatic or other acute myocardial injury
was studied in 96 patients of the polytrauma depart-
ment of the Municipal Non-Profit Enterprise «Kharkiv
City Clinical Hospital of Emergency and Urgent Care
named after prof. O. I. Meshchaninov» of Kharkiv City
Council.

All experiments were conducted in accordance
with the Council of Europe Convention “On the Pro-
tection of Human Rights and Dignity of the Human
Being with regard to the Application of Biology and
Medicine Application of Biological and Medicine
Achievements (ETS No. 164)” dated 04.04.1997, and
the Helsinki Declaration of the World Medical Associ-
ation (2008). Each study patient signed an informed

4)
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The absence of traumatic or other acute myocar-
dial injuries was confirmed during the polytrauma de-
partment admission at the level of Tnl, which did not
exceed 0.3 ng/ml during study in all patients.

The presence of CHF, in addition to anamnestic
data, was confirmed by the NT-proBNP level which
was more than 100 pg/ml, its absence — the level
of NT-proBNP — less than 90 pg/ml, patients with a
NT-proBNP concentration in the range of 90 to 100
pg/ml, were excluded from the study, since this limit
level did not make it possible to definitely confirm or
exclude the presence of CHF.

The study was done at three stages: 1) admis-
sion to the hospital; 2) the 3 day after admission;
3) the 7™ day after admission.

Body surface area (BSA) determined by Dubua
formula:

S, =0.00718 - M43 - H*™3,

where M — body weight in kg, H — height in cm, BSA
received in m? body mass index (BMI, M) calculated
in the generally accepted way for Quetelet (1835) as the
ratio of body weight in kg to the square of growth in m.
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The level of Tnl was determined using the bio-
chemical automatic analyzer “Cobas Integra 400"
(Germany).

The central artery and vein were catheterized for
the control of the oxygen budget. Oxygen budget indi-
cators were examined on the analyzer “ABL800 Flex
Series 835" (“Radiometer”, Denmark).

The oxygen content in the blood was calculated
according to a modified formula.

C,, [mole/ml] = K, [mole/g] - C,, [g/ml] - S, +
+ K, [mole/ml - b] - (1-C,)) - p,,»

where K, = 5.98:10° mole/g — Glfner constant, which
reflects the mass of oxygen, which is bound by 1 gram
of hemoglobin; C,, — concentration of hemoglobin, g/iml;
S,, — the proportion of oxygen-saturated hemoglobin;
K, = 1.04-10™ mole/ml-b — Bunsen constant, reflecting
the mass of dissolved oxygen per unit of plasma volume
at a single partial pressure of oxygen in it; (1-C,,) — the
proportion of the blood volume that comes to the plasma;
P, — Partial oxygen pressure in the plasma.

The authenticity degree of differences was esti-
mated by the Student criterion, the degree of correla-
tion — by Pearson correlation coefficient. Mathemat-
ical data processing was carried out on a personal
computer using «Microsoft Excel’XP» and «Statistica
v.6.0» (license numbers K 310528 AXCDX 09-70696
and K 892818 BJ, respectively).

Results. The concentration of hemoglobin (Hb)
at the arrival of group C patient fluctuated widely
(66-133 g/l), amounting to an average 99.9+22.1 g/I.
Hemotransfusion was carried out before reaching the
target level of Hb concentration of 90 g/l. By the 3™
day, there were no authentically changes (100.3+15.0
g/l), but the minimum level increased to 78 g/I. By the
end of the study, Hb levels had risen to 111.1£9.2 g/,
with a minimum concentration of 94 g/I.

Hb saturation of arterial blood (S_,,) during ad-
mission of the group C was 0.93+0.03, on the 3™ day
it authentically increased to 0.96+0.02 (p <0.001),
and on the 7th — to 0.97+£0.01 (p <0.001). The same
trendency was observed in relation to the Hb satura-
tion of venous blood (S ,): within admission, it was
0.7040.04, on the 3™ day — 0.73+0.02 (p <0.001), on
the 7 — 0.77+0.02 (p <0.001).

The oxygen tension dissolved in arterial blood
(P,op) during the admission of group C patients was
86.9+4.1 mm Hg. In subsequent stages of the study,
(P,o,) significantly increased to 89.2+3.2 and 91.6+2.8
mm Hg respectively. The same dynamics took place
with respect to the oxygen tension dissolved in ve-
nous blood (P,.,): 37.3+1.2, 38.9+0.7 and 40.0+0.6
mm Hg in accordance with the study stages.

The dynamics of measured hemic indicators is
presented in Table 2.
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Table 2 — Measured hemic indicators of group C patients

(Mto)
Research stage
Indicator

: Admission 3 day 7" day
Hb, g/l 99.9422.1 | 100.3£15.0 | 111.1£9.2
Ht 0.34+0.05 | 0.35+0.02 | 0.36+0.02
Saoz 0.93+0.03 | 0.961£0.02 | 0.97+0.01
SV02 0.70+0.04 | 0.73+0.02 | 0.77+0.02

Pao,» MM Hg | 86.9+4.1 89.243.2 91.6+2.8
Pyo, MM Hg| 37.3%1.2 38.91+0.7 40.0+0.6

The concentration of Hb of group S patients was
109.7+23.3 g/, then decreased to 100.7+10.4 g/
(p <0.05), and on the 7" day returned to the original
values (107.6x10.1 g/, p >0.1 compared to the orig-
inal level).

S, during admission of group S was 0.92+0.03,
by the 3 day it authentically increased to 0.95+0.02
(p <0.001), remaining at this level on the 7" day too
(0.96+0.03, p >0.6). S,,, changes were the same:
0.68+0.03, 0.72+0.02 (p <0.001) and 0.73+0.03, ac-
cording to the stages of the study.

P_o, Withingroup S patients amounted to 82.4+3.5,
89.2+3.6 (p <0.001) and 90.4+4.8 mm Hg. P, varied
as follows: 36.8+1.0, 38.5+0.7 and 39.2+1.2 mm Hg in
accordance with the stages of research.

The dynamics of measured gemic indicators is
presented in Table 3.

Table 3 — Measured hemic indicators of group S patients
(Mz0)

Indicator Research stage
Admission| 3" day 7t day
Hb, g/l 109.7+23.3 | 100.7+£10.4 | 107.6+£10.1
Ht 0.37+0.07 | 0.34+0.03 | 0.34+0.02
20, 0.92+0.03 | 0.95+0.02 | 0.96+0.03
w0, 0.68+0.03 | 0.72+0.02 | 0.73+0.03
Pao, MM Hg | 82.4+3.5 89.2+3.6 90.4+4.8
Py, MM Hg | 36.841.0 38.5+0.7 39.2+1.2

The concentration of Hb during admission of
group E patients was 110.2+24.6 g/, by the 3 day
it decreased to 100.0£28.8 g/, by the 7™ day it in-
creased to 113.41£27.2 g/l.

S, ., during admission of group E was at the level
of 0.92+0.03, by the 3 day it authentically increased
t0 0.97+0.02 (p <0.001), remaining until the end of the
study. S, showed a tendency to constantly increase.
It was 0.68+0.05 within admission, on the 3™ day it

117



MeAaunyHi Hayku

authentically increased to 0.73+0.02 (p <0.001), on
the 7" day it reached the level of 0.75+0.02 (p <0.04).

P_o, during admission of group E patients was
82.5+3.6 mm Hg, on the 3™ day it authentically in-
creased to 90.3£5.0 mm Hg (p <0.001), it was al-
most unchanged until the 7" day (90.9+5.8 mm Hg, p
>0.6). The dynamics of P, was the same: 36.5+0.6,
39.0+0.6 and 39.1+0.6 mm Hg in accordance with the
stages of research.

The dynamics of measured hemic indicators is
presented in Table 4.

Table 4 — Measured hemic indicators of group E patients
(Mzo)

Indicator Research stage
Admission 3 day 7t day
Hb, g/l 110.2+24.6 | 100.0+28.8 | 113.4+27.2
Ht 0.37+0.08 | 0.34+0.10 | 0.37+0.11
Sa02 0.92+0.03 | 0.97+0.02 | 0.97+0.01
w0, 0.68+0.05 | 0.73+0.02 | 0.75+0.02
paoz, mm Hg | 82.5+3.6 90.3+5.0 90.9+5.8
Pyo, MM Hg | 36.5%1,1 39.0+0.6 39.1+0.6

Discussion. According to the long-known laws of
mathematical statistics, there is a high probability of pol-
ytraumatic damage of persons with chronic heart fail-
ure, and even if the myocardium is not directly injured,
it is damaged secondarily, as a result, an unfavorable
combination of acute hypovolemia, CHF and second-
ary injure of the myocardium is observed. According
to literature data, inflammatory response and oxida-
tive stress reduces the antioxidant capacity of cells,
including cardiomyocytes [8]. It is natural to hope that
the use of antioxidant drugs will significantly increase
the effectiveness of diseases treatment in which there
is a pronounced and poorly managed inflammatory
reaction [9]. At present, an important class of drugs
has been created that can optimize the metabolism
of cardiomyocytes and even restore hibernating myo-
cardium, reducing the level of oxidative stress. One of
the groups of this drugs class include metabolitotropic
drugs, including antioxidant. These drugs prevent the
development of irreversible processes in the myocar-
dium [10]. Antioxidants are powerful absorbers of free
radicals [11].

One of these drugs is ethylmethylhydroxypyri-
dine succinate, the effects of which have been stud-
ied by many researchers [12]. Their work convincingly
shows that the use of EMHPS authentically increases
myocardial contractility (MC) during chronic heart fail-
ure. The effect of EMHPS on the Gamkergic system
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has been proved, which facilitates the experience of
hypoxia by the cell [13]. The effects of EMHPS are not
organospecific, it has a beneficial effect on both neu-
rocytes and cardiomyocytes, kidney, liver, intestines
and lung cells [14]. Antioxidants, including EMHPS,
inhibit apoptosis in cardiomyocytes [15].

Conclusion and prospect of future research.
During admission, the concentration of hemoglobin
(Hb) in group C ranged widely (66-133 g//), amount-
ing to an average of 99.91+22.1 g/I. Hemotransfusion
was carried out until the target level of hemoglobin
concentration of 90 g/l. On the 3 day, there were no
authentical changes (100.3+15.0 g/), but the min-
imum level increased to 78 g/l. By the end of the
study, hemoglobin levels had risen to 111.1+9.2 g/,
with a minimum concentration of 94 g/. S_,, within
admission of the group amounted to 0.93+0.03, on
the 3 day increased to 0.96+0.02 (p <0.001), and
on the 7th — to 0.971£0.01 (p <0.001). The same
tendency was observed in relation to the satura-
tion of hemoglobin of venous blood (S,,,): during
admission, itwas 0.70+0.04, on the 3“ day —0.73+0.02
(p <0.001), on the 7" — 0.77£0.02 (p <0.001). P_,,
during admission of group C patients amounted to
86.9+4.1 mm Hg, in the following stages — 89.2+3.2
and 91.6+2.8 mm Hg. P, was equal to 37.3%1.2,
38.9+0.7 and 40.0+0.6 mm Hg according to the stag-
es of the study.

Dynamics of Hb in group S patients was
109.7+£23.3, 100.7+10.4 (p <0.05), 107.6+10.1 g/,
(p >0.1 compared to the baseline). S,,, during ad-
mission of group S amounted to 0.92+0.03, by the 3
day it authentically increased to 0.95+0.02 (p <0.001),
remaining at this level up to the 7" day (0.96+0.03,
p >0.6). S, changes were the same: 0.68+0.03,
0.72+0.02 (p <0.001) and 0.73+0.03, according to the
stages of the study. P_, within admission of group S
patients amounted to 82.4+3.5, 89.2+3.6 (p <0.001)
and 90.4+4.8 mm Hg. P ., varied as follows: 36.8+1.0,
38.540.7 and 39.2+1.2 mmHg in accordance with the
stages of research.

Dynamics of Hb of group E patients was
110.2+24.6, 100.0+28.8, 113.4+27.2 g/. S,
during admission of group E was at the level of
0.92+0.03, by the 3™ day it authentically increased
to 0.97+0.02 (p <0.001), remaining so until the end
of the study. S ,, showed a tendency to a constant
increase. Within admission, it was 0.68+0.05, on
the 34 day it authentically increased to 0.73+0.02
(p <0.001), on the 7" day it reached the level of
0.75%0.02 (p <0.04). P,,, in patients of group E
was 82.5+3.6 mm Hg, on the 3™ day it authentically
increased to 90.3+5.0 mm Hg (p <0.001), it almost
did not change until the 7" day (90.9+5.8 mm Hg,
p >0.6). The dynamics of P, was the same: 36.5+0.6,
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39.0+0.6 and 39.1£0.6 mmHg in accordance with the
stages of research.

Ethylmethylhydroxypyridine succinate optimizes
the energy efficiency of blood circulation in patients
with chronic heart failure during polytrauma without
acute myocardial injury. This action develops slowly,
during the week, but it is authentically, so the inclu-
sion of ethylmethylhydroxypyridine succinate within
the intensive care regimen in this category of patients
is advisable.

During admission of polytrauma patients, it is
recommended to determine the level of natriuretic
peptide NT-proBNP and troponin | (Tnl). Exceeding
the concentration of Tnl more than 0.3 ng/m/ means
the presence of acute myocardial traumatic injury.

KniHiyHa meguuynHa

A concentration of NT-proBNP more than 90 pg/m/
indicates chronic heart failure. The inclusion of eth-
ylmethylhydroxypyridine succinate in the intensive
care regimen of patients with chronic heart failure
during polytrauma without myocardial injury gradu-
ally improves myocardial contractility. On the 3 day
after the patient’s admission, a significant impact of
EMHPS on the mechanics study and energy indica-
tors was not observed. On the 7 day, NT-proBNP
decreased by 40% (65.8£23.3 contrary to 109.1+8.5
pg/ml, p <0.001). Thus, the addition of EMHPS to the
intensive care regimen of patients with CHF during
polytrauma without acute myocardial injury optimizes
blood circulation and its energy efficiency.
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BNIUB XPOHIYHOI CEPLIEBOI HEQOCTATHOCTI

HA T'EMIYHI NTAPAMETPU NPU NONITPABMI

Jlyubka C. B.

Pe3tome. Mema. NpoBecTn AOCNiAXEHHS reMiYHUX NOKa3HWKIB Y NauieHTiB NONiTpaBMU 3 XPOHIYHOK cep-
LeBOK HeOOCTaTHICTIO 6e3 MOLIKOMKEHHS MioKapay 3 BUKOPUCTaHHAM ETUNMETUITIOPOKCUNIPULMHY.

Mamepianu ma memodu. [lo pocnigpxeHHs Oyno BkrtoveHo 96 nauieHTa BigaineHHs nonitpasmu. MNauieH-
Tn Bynu posgineri Ha 3 rpynu. [lo nepLuoi rpynu ysinwnum 29 nauieHTie rpynu koHTponsb (K) y Biui 58,7+9,4 pokis.
MauieHTn rpynu K He manu o3Hak XCH. Y apyry rpyny ctaHgapt (C) ysinwnu 33 nauieHTa 3 TaKMMK X YLLKO-
DPKEHHAMMK, ane Ti, Wwo MatoTb niaTeepmkeHy XCH, y Biui 60,0+9,6 pokis. XBopi rpynu C oTpuMyBanu iHTEHCHB-
Hy Tepanito 3rigHO 3 NoKanbHUM NPOTOKONOM, po3pobrneHuMm BianosigHo Ao npoTtokona MO3 YkpaiHu. Y TpeTio
rpyny E yBinwno 33 nauieHTn, ski oTpMMyBanu B NpoLeci iHTEHCUBHOI Tepanii eTUITMETUNTiAPOKCUNipUANHY
cykumHat (EMITIC), y Biui 62,848,8 pokis. XBopi rpyn E BigpisHanucs Big nadieHTie rpynu C Tinbkun Tum, LWo
B cknagi iHTeHcMBHOI Tepanii oTpumysanu EMITIC. JocnigxeHHs npoBOAMMOCA Ha TpbOoxX eTanax: 1) Hagxo-
[PKEHHS y cTauioHap; 2) 3-s9 goba nicna HagxomkeHHs; 3) 7-a goba nicns HagxXooKEeHHS.

Pesynsmamu. KoHueHTpauis remorno6iHy (Hb) npyn HagxomkeHHi nauienTiB rpynu K - 99,9422 .1 2/n. Ha
3-t0 noby 100,3+15,0 e/n, Ha 7-y poby 111,1+9,2 2/n. HacuuenHa Hb apTepianbHoi kposi (S, ,,) npu Haaxo-
DxeHHi B rpyni K cknano 0,93+0,03, Ha 3-t0 0,96+0,02 (p <0,001), a Ha 7-y — go 0,97+0,01 (p <0,001). Ha-
cnyeHHs Hb BeHo3HOT KposBi (S ,): Npy HaaxomkeHHi BoHO fopisHioBano 0,70+0,04, Ha 3-to0 goby — 0,73+0,02
(p <0,001), Ha 7-y — 0,77+0,02 (p <0,001). Hanpyra po34nHeHoro B apTepiasnbHiii KpoBi kucHto (P, ,,) npy Haa-
XomkeHHi nauienTis rpynu K - 86,9+4,1 mm pm. cm. Ha 3-t0 o6y - 89,2+3,2, Ha 7-y goby 91,6+£2,8 mm pm. cm.
Hanpyra po3unHeHoro y BeHO3Hiii KpoBi kucHto (P .,): 37,3+1,2, 38,9+0,7 i 40,0+0,6 mm pm. cm. BignoBiaHO Ao
etaniB gocnimpxkeHHs. KoHueHTpauis Hb npyu HagxomxkeHHi nauieHTis rpynun C - 109,7+23,3 &/, noTiM 3HU3UK-
nacb go 100,7+10,4 &/n1 (p < 0,05), a Ha 7-y noby - 107,6+10,1 &/77 (p > 0,1 NOpIBHAHO 3 BUXiAHUM piBHEM). S_,
npv HagxomkeHHi B rpyni C - 0,92+0,03, Ha 3-to goby - 0,95+0,02 (p < 0,001), Ha 7-y noby (0,96+0,03, p > 0,6).
S, .- 0,68+0,03, 0,72+0,02 (p < 0,001) i 0,73£0,03 BianosigHO eTanam AOCMiMKeHHA. P_ . Npn HaaXo4KeHHi
nauieHTis rpynu C cknano 82,4+3,5, 89,2+3,6 (p < 0,001) i 90,4+4,8 mm pm. cm. P .. 36,8+1,0, 38,5+0,7 i
39,2+1,2 mm pm. cm. BiANOBIAHO A0 eTaniB gocnigxeHHs. KoHueHTpauis Hb npy HagxoakeHHi nauieHTis rpynm
E -110,2+24,6 2/n1, Ha 3-t0 0oby - 100,0+28,8 &/11, Ha 7-y pnoby - 113,4+27,2 2/n. S, ,, Npy HAAXOMKEHHI B rpyni
E - 0,92+0,03, Ha 3-t0 4oby - 0,97+0,02 (p < 0,001), He 3MiHMIOCh A0 KiHUA AOCHIMKEHHS. S, NPy HaBKeH-
Hi - 0,68+0,05, Ha 3-Ty Ooby - 0,73%0,02 (p < 0,001), Ha 7-y poby aocarno pieHa 0,75+0,02 (p < 0,04). P,
npu HaaxoKeHHi y nauieHTis rpynu E ctaHoBuno 82,5+3,6 mm pm. cm. Ha 3-Tto goby - 90,3+5,0 mm pm. cm.
(p <0,001), Ha 7-y #oby (90,9+5,8 mm pm. cm., p > 0,6). OnHawmika P, 6yna: 36,5+0,6, 39,0+£0,6 i 39,1+0,6
MM pm. cm. BiANOBIAHO OO eTaniB AOCNiAXEHHS.

BucHosku. PiBeHb remornobiHy Ta razoBux NoKasHMWKIB KpOBi BigobpaxatoTb TiICHMIN B3aEMO3B’A30K 3 XPO-
HIYHOIO CEepLEBO HEAOCTATHICTIO. TOX i3 LUMX MOKa3HWUKIB BUAOHO, WO PiBEHb Mae TeHAEHLUit0 A0 36inblIeHHs
0cobnmBo Ha 7-y 4oby. MOXHO poBuUTN BUCHOBKMU, LLO ETUIIMETUNTIOPOKCUNIPUONHY CYKLUUHAT Mae Hakonm4y-
BanbHy Aito.
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PE3VJIbTATU AIATHOCTUKU TOCTPOIo ANEHANLUUTY
Y BATITHUX

[OHinpoBCcbKNI AepXXaBHUA MegUYHUM YHiBepcuTeT, [Hinpo, YkpaiHa

Mema pobomu - OUHUTW [OiarHOCTUYHY edoek-
TUBHICTb KNiHIYHUX CUMMNTOMIB FOCTPOro aneHauunTy
Y HeBariTHUX i BariTHUX Ha pPi3HMX CTagiax rectauii.

Mamepianu ma memodu. O6cTexxeHo124 xBopux
3 AiarHo30oM rocTpuim aneHanuuT. YCix nauieHTiB pos-
Adinunu Ha 2 rpynu. MNepuwy rpyny cknanu BariTHi pis-
HWUX CTPOKiB rectauii, || rpyny nopiBHAHHA — HeBariTHI
XiHKW. BuBdeHa iHDOPMaTUBHICTL TakMX CUMMTOMIB:
Koxepa-BonkoBun4a, PoB3iHra, baptom'e-MixenbcoHa,
CitkoBcbkoro, Mabas, bpengo, MixenbcoHa, IBaHoBa.

Pesynsmamu. BonboBuin cmHgpom 6yB 3adikco-
BaHWM y BCix 006cTexeHux xiHok | i Il rpyn. Y xiHOK
| rpynn HanyacTiwe Ginb cnocrtepirascsa B eniracTpir,
3 MofanbLUO AMCMOKaUie B NMpaBy 34yXBUHHY Oi-
nsaHKy. 3 Apyroi NonoBWHM BariTHOCTI Binb vacTiwe
nokanisyBaBCsl Y BEPXHIX Bigginax 4epeBHOI CTiHKM,
a came B Npasi Me3oracTpanbHin ginsHui. Y xiHok I
rpynu B BinbLlIOCTi BUNagkiB nokanisauis 6onto cno-
cTepiranacb B eniracTpil 3 noganbLUO Mirpauieto go
npaBoi 30yXBUHHOT QiNSHKN.

Yci cMMNTOMM Marnu pisHy SKICHY XapakTepucTu-
Ky. [Nt HeBariTHMX >iHOK HANBInNbLL iIHGOPMaTUBHUMM
BuaBMnuce cumntommn Koxepa—BonkoBuya, PoBsiHra,
30Kpema, Taki IX xapakTepuUCTUKU, SK TOYHICTb, YyTru-
BiCTb Ta e(peKTUBHICTb, piBEHb SIKUX OCTOBIPHO Nepe-
BULLYBaB BiAMNOBIAHI 3HAYEHHS NOKa3HWUKIB Y BariTHUX.
[iarHoCcTU4YHa edeKTMBHICTb TakmxX CUMMTOMIB, 4K
Baptom’e—MixenbcoHa Ta CiTKoBCbKOro, 6yna gocro-
BipHO BULLIOIO B rpyni BariTHMX XiHOK. YacToTa nposBis
CYMMTOMIB rOCTPOrO aneHauuuTy, WO € XapakTepHU-
MU Ha Tni BariTHocTi bpeHgo, MixenbcoHa i IBaHOBa,
Marna makcumarnbHe 3HadYeHHs B |l TpumecTpi.

BucHosku. OTxe, 6inb cynpoBo4KyBaB rocTpui
aneHamMumT y BCiX XXiHOK 060X rpyn. Jlokanisauis 6onto
y BariTHUX 3MiHIOBanacb B 3anexHOCTi Bif TepMiHy
BariTHOCTI. ICTOTHe 3Ha4YeHHSA B NpaBuWibHIn giarHoc-
TULi rOCTPOro aneHauuuTy y BariTHMX HabyBaloTb
cneundiyHi KniHivHi cumntommn: baptom’e—Mixenbco-
Ha, CiTkoBcbkoro, bpeHno, MixenbcoHa, |BaHoOBa i ix
cnig BBaXaTu xapakTepHVMMMW Afsi roCTporo aneHau-
LMTY nig Yac BariTHOCTI.

KntouoBi cnoBa: roctpuin aneHanumT, BariTHIiCTb,
KMiHiYHi cumnTOoMM.

3B’A30K pobOTM 3 HayKOBUMMU Nporpamamu,
nnaHamu, Temamu. [aHa pobota € cparmeHTOM
HOP «kadenpu xipyprii [HinponeTpoBCLKOro Aep-
)KaBHOro mMeguyHoro yHisepcutety «OBrpyHTyBaHHS
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3aCTOCYBaHHSA METOAIB eHAoBIAeoXipypriYHUX Ta Mi-
HiiHBa3MBHMX BTPy4aHb Y MiKyBaHHiI 3axBOpPIOBaHb Ta
TPaBM CYOUWH, OPraHiB YepeBHOT NOPOXHUHM Ta rpya-
HOT KNiTKM Ha TNi BaXKOI CyNyTHLOT NaTonorii Ta BariT-
HocTi», Ne gepx. peectpauii 0115U001529.

BcTyn. [oCcTpuii aneHguumT Ha THi BariTHOCTI 3a-
NULIAETBLCS OAHMM 3 HambinbL AUCKYCIAHMX giarHoc-
TWUYHMX i NiKyBanbHWUX NUTaHb, WO YCKNagHoe nepebir
BariTHOCTI Ta 3arpoxye XuTTio marepi i nnoga [1, 2].
Lla maTonoria 0o TenepiwHbLOro Yacy 3anuiiaeTbes
akTyaneHot [3]. 3a gaHumMmu niTepatypu, YacTka ro-
CTPOro aneHauuuTy cepepn ycix roctpux XipypriyHmx
3axBOPIOBaHb y BariTHMX KonueaeTbes Big 5,2% Ao
59,2% [4, 5]. Cneumndika cMMNTOMIB i NOB’A3aHi 3 HEtO
[iarHOCTUYHI TPYAHOLLI NOYMHaTL NPoABnATUCA B |
TPUMECTPI 3 TOYHICTIO nepegonepauinHol giarHocTu-
kn 68%, Toai gk B Il i lll TpumecTpax — nuwe 40% i
15% BignoBigHO, WO NpM3BOANTbL OO0 36iNbLUEHHS
nepdgopatnsHux copm o 10-15%, a aHTeHaTansHa
3arnbenb nnoga konueaeTbes Big 5% po 28% [6, 7].
BinbwicTb AiarHOCTUYHMX NOMMWIOK 3anuulanucsa Ha
piBHi 11,9-44,0% i BuHukann y Il Ta lll TpumecTpax
Yyepes HeJoCTaTHIO Ta HaAMIpHY AiarHOCTUKY 3axBo-
PHOBaHHS, MapHIiCTb XipypriyHOro BTpyYaHHA Ta Mi3HI0
[iarHOCTUKY JaHOro 3axXBoploBaHHA. 3aXBOPIOBaHICTb
Ha rocTpuin aneHauUnT y BariTHUX BABIYI BULLA, HIXK Y
HeBariTHMX XiHOK [8, 9].

CvMNTOMM  3aXBOPHOBaHHSA MarTb 0ocobnuee
3HaJYeHHs B AiarHOCTULi Yepes3 qisionoro-aHaTOMiuYHi
3MiHM nig Yac BariTHOCTi, ane 6arato CUMMMNTOMIB ro-
CTPOro aneHanumTy € MeHw iHgopmaTBHuMKn [10-
12]. JocTynHi mxepena HayKoBOi iHbopmauii gaoTb
AaHi fiMwe nNpo 4acToTy OKpeMuX CUMNTOMIB rOCTPOro
aneHgnunty. OgHak OMCKYCIMHMM 3anuwiaetbecs nu-
TaHHS NPO LUMPOKE BUKOPUCTAHHSA TakUX KpUTEPIiB, K
YYTNUBICTb, CNELMAIYHICTb, TOYHICTb Ta €PEKTUBHICTb
ANa QiarHoOCTUYHUX iHOPMAaTUBHUX OOCHIMLKEHb Oa-
HUX | TUX )K€ CUMMNTOMIB Y BariTHUX Ha Pi3HNX TepMiHax
rectauii. Lle He Hagae MOXNMBOCTI ageKBaTHO OLIHUTY
3HaAYYLLICTb CUMMTOMY AN HANEXHOr0 BUKOPUCTAHHS
MOro B KMiHIYHI NpakTuj.

MeTta po60TH: OLHUTK AiarHOCTUYHY edeKTuB-
HICTb KMiHIYHUX CMMMNTOMIB FOCTPOro aneHauuuTy y
HeBariTHUX i BariTHUX Ha Pi3HMX CTagisx recrauii.

Martepuan Ta metoam gocnigkeHb. B nepiog
3 2015 po 2021 p. po xipypriyHoro BigaineHHsa [Hi-
NPOBCLKOI KMiHIYHOT NiKapHi LWBWAKOI MeguyHol gono-
Moru HanpaeneHo 124 xBopux 3 AiarHO30M roCTpui

YKpaiHCbKUM XXypHan meauuuHu, 6ionorii Ta cnopty — 2022 — Tom 7, Ne 2 (36)



anenHanumnT. Ycix oBCTEXEHUX MNauieHTOK po3ginunm
Ha 2 rpynu. Mepwy rpyny (n=79) cknanu BariTHi pi3-
HWX CTPOKIB recTaLii 3 nonepegHim giarHo30M rocTpui
anenguuuT, Il rpyny — nopiBHAHHA (N=45) cknanu He-
BariTHi XiHKW 3 rOCTPMM aneHauumnToM.

3a cTpoKoM recTauii XiHKM po3noainanMcb Taknum
ynHoMm: y | TpumecTpi — 25 (31,7%), y Il — 38 (48,1%),
y Il — 16 (20,2%). TepmiH BariTHOCTi Big 5-7 go 35-37
TWxHIB. Bik xiHok GyB Big 18 o 39 pokis. [daHi npo
po3nofin obCTeXeHMX XIHOK 3a BikOM HaBe4EeHO B
Tabnuui 1.

Taonuua 1 — Po3noain ob6cTtexXeHnx KiHoK 3a BiKOM

Mpynu Bik (pokm)

obcrTe- Pasom

weHnx | Ao 20 | 21-25|26-30 | 31-35| > 35
79

| rpyna 11 21 33 9 5 (63,7%)
45

Il rpyna 7 12 17 5 4 (36.3%)
124

Pazom 18 33 50 14 9 (100%)

[iarHocTunka rocTporo aneHanunTy y BariTHUX i He-
BariTHUX XXiHOK Ga3yBanacb Ha BU3HAYEHHi KMiHIYHUX
cumnTomiB. Cepen BenuKoi KiflbKOCTi iCHYHUYMX CMMI-
TOMIB rOCTPOro aneHauuuTy Npuainany yeary Takmw:
Koxepa—Bonkosu4ya, PossiHra, baptom’e—Mixenbco-
Ha, CiTkoBCbKOro, Nabas, a TakoXX cMMNTOMam, Xxapak-
TEPHUM 119 FOCTPOro aneHanumnTy Ha Thi
BariTHocTi: bpeHao, MixenbcoHa, IBaHo-

KniHiyHa meguuynHa

[lnst KOXXHOro 3 NOKa3HUKIB iIHOpPMaTUBHOCTI Aia-
FHOCTMYHMX MeToAiB pospaxoByBanv 95% [oBipumn
iHTepsan ([l), wo BkadyBano Ha Aianas3oH iCTUHHMX
3Ha4eHb.

JocnigpkeHHs BMKOHaHi 3 AOTPUMAHHAM OCHO-
BHMX MonoxeHb «lMpaBun eTUYHUX NPUHUMMIB Mpo-
BE[EHHSI HAYKOBUX MEeLAMNYHMX OOCHiIKEeHb 3a y4acTHo
nauHWY», 3aTBepmXeHux enbCiHCLKOKW Aeknapadui-
eto (1964-2013 pp.), ICH GCP (1996 p.), Anpektmsun
€EC Ne 609 (Big 24.11.1986 p.), HakasiB MO3 YkpaiHu
Ne 690 Big 23.09.2009 p., Ne 944 gig 14.12.2009 p.,
Ne 616 Big 03.08.2012 p. Bci nauieHTkn 6ynu iHdop-
MOBaHI LLOAO Uinen, opraHisauii, MeToaiB gocnigXeH-
HSA Ta nignucanu iHpopmMoBaHy 3rogy LLOAO ydacTi y
HbOMY, i BXWUTI BCi 3axoau Ana 3abesneyeHHsa aHOHIM-
HOCTI NaLiEHTOK.

CtatnctnyHy obpobKy pesynbraTiB OOCHioKEH-
HS MPOBOAMUNN 3 BMKOPUCTaHHAM nporpamu Microsoft
Excel Ta niueHsivHoi nporpamu Statistica 6.1 (Statsoft
Inc., niy. Ne AGAR 909 E415822FA). OTpumaHi pe-
3yneratv NpeacraeneHi y BUMNSAAi cepeaHboro 3Ha-
YeHHs1 * CTaHOapTHEe BIOXWIEHHSA BiO CepegHbOro
3HaveHHsa (M + SD). [JocToBipHiCTb pi3HWLb cepea-
HiX BENUYMH OLIHIOBanu i3 3aCToCyBaHHAM KpUTepIiiB
CrbtogeHTa (t); BigHOCHMX BENUYM  H — 33 KpUTepiem
BignosigHocTi 2 (kpuTepit MNipcoHa). BiamiHHOCTI BBa-
Xanu cTatMCTUYHO 3HavyLwmumm npm p <0,05.

Pe3ynkTaTn gocnigkeHHA Ta iX 06roBOpPeHHs.
OCHOBHMM MPOSABOM, 3 SIKUM XiHK/ 3BepTanuncy 3a me-
ONYHOI gonomoroto, 6yB 60MbLOBMI CUHAPOM Pi3HOMO
CTYNEHs1 BUPaXXeHOCTi 1 nokanisadii (tabn. 2).

Tabnuus 2 — NMepBrHHa nokanisauis 6onto y xiHok | i 1l rpyn, abe. (%)

Ba. 3BepTanu yeary Ha rfokanisauiio Ta

mirpadito 60nio. . Mpyna | (n=79)
. - JNokanisauis Mpyna ll
[HdbOpMaTUBHICTb  KNiHIYHUX CUMI- Gonto Tpumectpu (n=45)
TomiB Oyna ouiHeHa 3a Takumu Kpute- 1 (n=17) | Il (n=40) |1l (n=22) | Bcboro
pisiMn: JyTnuBicTe (Se), cneundiyHicTe | EniracTpans- | 13 (76,5) | 22 (55,0) | 9 (40,9) |44 (55.6) | 35 (77,7)
(Sp), TouHicTb (Ac), edpekTuBHICTb (De) i | Ha ginsHka P, p1-3* Pis
po3paxoByBanach 3a opMyrnamu: P,s"
JiarHoCcTU4Ha YyTNuBICTb Pas
MpaBa 12 (70,6) |25 (62,5 45 (56,9) | 38 (84,4
Se =—2x100%, o (70.6) |25 (62.9)| g (36,6 [*° (00:9)| 38 (82.4)
(a+c) 30yXBMHHA 023+ P s
. o ninsHka . P,s
[liarHOCTUYHa cneLmidHiCTb p1-3 D wes
3-5
Sp- x 100%, Mpase - 3(1.9) | 4181y | 7(B8) -
(d +b) nigpebep’s
fiarHOCTUYHa TOYHICTb Mpasa me3o- : 6(15,0) 8 (36,6) 14 (17.7) ;
racTtpanbHa .
(a+d) AinsiHka p2-3
Ac=——"""x100%,
(@a+b+c+d) MynoyHa 1(5,9) | 4(10,0) 2(9,0) 7 (8,8) 1(2,2)
JiarHocTnYHa edPeKTUBHICTb AinsHka ’
B HwxHix Big- | 2 (11,7) - _ 2 (2,5) 3 (6,6)
De - M’ pinax yepesa
2 Be3 uiTkoi 1(5,9) | 5(12,5) 6(7,6) | 2(4,4)
ne: a — ictTuHHonoantueHui pesynetar (IM); | nokanizauii B

b — xubHonoautmeHun pesynetat (XIM);
¢ — XxubHoHeratuBHu pesynetat (XH);
d — icTHHOHeraTuBHWIM pesynetar (IH).

lMpumimku: * — p<0,05; ** — p<0,01; *** — p<0,001 — QOCTOBIPHICTb
BiAMIHHOCTEW MiX MOKa3HMKaMK (3a Kputepiem x?)
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[na po3B’aA3aHHA MOCTaBNeHoI MeTu
Oynu BUBYEHI i OLiHEHI iHLLI KMiHiYHI npo-

Tabnuua 3 — Yactota BUABMEHHS CUMNTOMIB rOCTPOrO aneHauuuTy
y xiHok | i Il rpyn, a6c. (%)

SIBM OKPEMUX CUMMNTOMIB FOCTPOro aneH- Fpyna | (n=79)
pyna ll
avunty (Taébn. 3). CumMmnTtom TpumecTtpu (n=45)

[iarHocTnyHa iH(bopmaTUBHICTb I (n=17) | Il (n=40) | Il (n=22) | Bcworo
HanbinbLl PO3MNOBCIOMKEHUX CUMNTOMIB 12 (70,5) | 20 (50,0) | 9 (40,0) | 41(51,8) | 36 (80,0)
roCTpOro aneHguuuTy y BariTHMX Ta He- Koxepa— p 1-3* P
BariTHMX XIHOK 3MiHIOBanacb no Pi3HOMY | Bonkosuya P,s*"
(Tabn. 4). P.s™

OuiHka pjarHOCTUYHOI iHhopmaTmB- 12 (30,7) 26 (32,9) | 30 (66,7)
HOCTi CMMMTOMIB FOCTPOrO aneHAuLMUTY _ 11(64,7) p1_2,l* 3(13,6) D, .*
y BariTHUX Yy 3anexHocTi Big Tpumectpa |FOBSiHra p1-3™ p:::**
nokasana HeOAHO3HaYHi  pesynbratu [
(Tabn. 5). BapTom'e—

Mpy OLiHLi AiarHOCTUYHOT HOPMA- | Mixenbcona 13 (76,4)|33(82,5)| 13 (59,1) | 59 (74,7) | 30 (66,7)
TUBHOCTI CUMMMTOMIB FOCTPOro aneHgu- _ 12 (70,5) | 32 (80,0) | 12 (54,5) | 56 (70,9) | 29 (64,4)
LMTY, SIKi XapakTepHi Ana BariTHWX, B 3a- CitkoBckoro p 2-3*

J'Ie)KHOCT'i Bip,. CTPOKIB rectauii, oTpumaHi Fa6as _ 3(7.5) | 3(13,6) 6 (7,6) 4(8,8)

Hactynl Aaw (1261 6). Bpenao - [34es0)[15681)[49(790) | -
poBefeHe [OOCHIIKEHHSA Y3romoxKy-

eTbea 3 pob6otamm T. Akin et al. (2021), | Mixenbcona | 11 (64,7) 33 (82,§) 15 (68,1) | 59 (74,7) -

R. Kozan et al. (2020), A.B. CaxWH v co- p1-2

aBT. (2019), V. Guzun et al. (2014) i A0~ ||ganosa | | (8+7) |32 (80,0)| 14 (63,6) | 57 (72,2) | 17(37.8)

3BONSAE CTBEPMAXKYBATH, LLO NpU BariTHOC- Pas:

Ti, 0cOBNMBO B ApYrin ii NONOBWHI, KNiHiY-
Ha KapTWHa rocTporo aneHaMumuTy 4acTto
OyBae 3aByanbOBaHON | 3anexuTb Bif
TepMiHy BariTHOCTi Ta BMpa3HOCTI narto-
noriyHoro npouecy B aneHaukci. CemioTrka roctporo
aneHguMuuUTy y BariTHMX B | TpumecTpi He mae Oyab-
SKNX CYTTEBUX OCODNMBOCTEN i BignoBigae nposisam
3aXBOPIOBaAHHA AK Y HeBariTHUX XiHOK. Y || nonoBuHi
BariTHOCTI Mann Micue AesKi O3HaKM KIiHIYHUX Npo-
ABiB rOCTPOro aneHauumMTy y NOPIBHSAHHI 3 HEBariTHU-
MM XiHKaMu, O BUKAMKaNM TPYOHOLLi B AiarHOCTUL
[1,2,5, 7]

AHani3 oTpMMaHnx gaHux nokasas, Lo Oinb cy-
NPOBOAXKYBAB rOCTPUN aneHAMUMT Y BCiX XXIHOK 060X
rpyn. lNopiBHsIHHA 4acToTK nokanisauii 6onto B 3a-

Mpumimku: * — p<0,05; ** — p<0,01; *** — p<0,001 — goCTOBIpHICTb Bia-
MiHHOCTEW MiX BiANOBIAHMMU MOKa3HMKaMu (3a Kputepiem x?)

NEeXHOCTI Bid4 TPUMECTPY BariTHOCTI Mokasano Taki
pesyneratu. [NposiB 6ono 3anexas Big CTPOKY rec-
Tauii, a came, B | i |l TpumecTpax HanyacTiwe Oinb
crnocTepiraBscs B eniracTpil 3 NoganbLIo Ancrnokawi-
€10 0 NpaBoi 30yXBUHHOI AINAHKW. 3i 36iNblUEHHSAM
rectauinHOro CTPOKy rokanisauis 6ot yacTiwe 3mi-
LwyBanacb y BepxHi Bigainu 4depesa. [ounHaroun 3
Il TpumecTpy i 0O KiHUS BariTHOCTIi YacToTa nposiBiB
Gonto y npasi Me3oracTtparbHii AinsHuUi BusBMNa
TEeHAEHLil0 0 3pocTaHHsA. YacToTta nposBsiB 6onto y
npasin MesoracTpanbHin AingHui 6yna nomiTHoO 6inb-
woto B nopiBHaAHHI 3 | i Il TpumecTtpammn (p <0,05).

Ta6nuusa 4 — [HpopMaTMBHICTb KMiHIYHMX CUMNTOMIB rOCTPOro aneHauuuTy y xiHok | i 1l rpyn, (%)

KniHiyHi

OiarHocTu4Hi KpuTepii, 3Ha4YeHHA (95% L)

cumMnTomMmu

TouHicTb

YyTtnusicTb

CneuudpivHicTb

EdekTuBHicTL

Koxepa-Bonkosuya

54,3 (49,9-57,4)

66,7 (32,2-90,7

55,7 (47,8-61,2)

60,5 (41,0-74,0)

85,5 (79,8-89,0)*

60,0 (18,1-92,3

82,2 (72,9-89,4)*

72,7(48,9-90,6)*

PoBsiHra

32,8 (28,5-36,0)

66,7 (32,4-90,7

36,7 (28,9-42,2)

49,8 (30,4-63,0)

70,0 (64,7-74,1)*

60,0 (17,8-92,5

68,9 (59,5-76,1)*

65,0(41,2-83,3)*

Baptom’e-MixenbcoHa

80,0 (75,6-83,1)

78,5 (70,7-83,9)

73,3 (54,1-86,8)

70,7 (65,6-73,0)"

71,1 (61,8-75,3)*

72,6(44,2-85,8)*

)
( )
( )
( )
66,7 (32,6-90,6)
75,0 (22,8-98,7)
( )
( )
( )

. | 79,1 (74,5-82,3) 66,7 (32,6-90,6 77,6 (69,6-83,3) 71,2 (53,5-86,5)
CiTKOBCbKOIo
1] 67,5 (62,2-71,7)* 60,0 (17,7-92,5 66,7 (57,3-73,9)* 63,7(39,9-82,0)*
rat | 5,4 (2,5-7,7) 66,7 (30,3-93,7 10,1 (4,6-14,2) 36,0 (14,6-50,7)
abas
1] 5,0 (1,1-9,0) 60,0 (28,6-92,3) 11,1 (4,1-18,3) 32,5(14,8-50,6)

lMpumimka: * — p<0,05 — 4OCTOBIPHICTb BiAMIHHOCTEN MiX BiANOBIAHMW NOKa3HUKaMM Yy XBOPUX Pi3HUX rpyn.
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KniHiyHa meguuynHa

Tabnuusa 5 — IHPOopMaTMBHICTb KNiHIYHUX CUMMTOMIB FOCTPOro aneHAMUUTY y BariTHUX B Pi3Hi CTpoku rectauii (%)

KniHivHi
CUMNTOMM

TpumecTp

LiarHocTn4Hi kpuTepii, 3HaYeHHs (95% [l)

YyTnusicTtb

CneuundidHicTb

TouHicTb

EcdekTnBHicTb

78,5 (67,2-85,3)

66,7 (13,4-98,2)

76,4 ( 57,7-87,6)

72,6 (40,3-91,7)

51,4 (47,0-53,9)

66,7 (12,8-98,2)

52,5 (44,4-57,2)

59,0 (29,9-76,0)

Koxepa-Bonkosuya Pt P
Il 42,1 (23’2'47’1) 66,7 ( 13,2-98,2) 45,5 (20'?[54’1) 54,4 (23,4-72,6)
=111 LIl

PoBsiHra

71,4 (60,0-78,2)

66,7 (13,4-98,2)

70,6 (51,8-81,7)

69,0 (36,7-88,2)

29,7 (25,4-32,3)

66,7 (12,9-98,3)

32,5 (24,4-37,2)

48,2 (19,1-65,3)

p|_||* pl-ll*
10,5 (2,8-15,5)
" - 66,7 (18,0-98.2) 18,2 (4.9-26,8) | 386 (104-56,8)
p " |||* p I-111 p I-11l

Baptom’e-
MixenbcoHa

85,7 (74,3-92,5)

66,7 (13,6-98,2)

82,4 (63,6-93,5)

76,2 (43,9-95,5)

86,5 (82,1-89,0)

66,7 (13,0-98,2)

85,0 (77,0-89,7)

76,6 (47,5-93,6)

63,1 (54,7-68,1)
p I—Illi
p 11-111

66,7 (13,1-98,2)

63,6 (49,0-72,2)
p II-III*

64,9 (33,9-83,1)

CiTkoBCbKOIO

78,5 (67,2-85,3)

66,7 (13,4-98,2)

76,5 (57,7-87,6)

72,6 (40,3-91,7)

83,7 (79,4-86,3)

66,7 (13,0-98,2)

82,5 (74,4-87,2)

75,3 (46,2-92,2)

57,9 (49,4-62,9)

59,1 (44,5-67,7)

i Do 66,7 (13,1-98,2) > 62,3 (31,2-80,5)
p” L|_|* pII-III
I - - - -
la6as I 5,4 (1,5-8,0) 66,7 (1,8-9,8) 10,0 (2,7-14.7) 36,0 (1,6-8,9)
i 10,5 (2,8-15,5) 66,7 (1,8-9,8) 18,2 (4,9-26,8) | 38,6(2,3-12,6)

lMpumimka: *— p<0,05 — 4OCTOBIPHICTb BiAMIHHOCTEN MiX BiANOBIAHMMW NOKa3HUKaMn

Tabnuus 6 - [HpopMaTMBHICTb KMIHIYHNX CUMMATOMIB FOCTPOro aneHANUNTY, SKi xapakTepHi nig vac saritHocTi (%)

KniHiyHi
CUMNTOMM

LiarHocTu4Hi kpuTepii, 3HaYeHHs (95% [l)

YytnusicTtb

CneuudpivHicTb

TouHicTb

EdekTuBHicTb

89,2 (84,8-91,9)

66,7 (13,1-98,2)

87,5 (79,5-92,2)

77,9 (48,9-95,0)

BpeHgo

73,6 (65,2-78,7)
p II-III*

66,7 (13,2-98,2)

72,7 (58,1-81,3)

70,1 (45,8-88,4)

71,4 (60,0-78,2)

66,7 (13,4-98,2)

70,6 (51,8-81,7)

69,1 (36,7-88,2)

MixenbcoHa

86,5 (82,1-89,0)
p I-II*

66,7 (13,0-98,2)

85,0 (77,0-89,7)

76,6 (47,5-93,6)

73,7 (65,2-78,7)
p II-III*

66,7 (13,2-98,2)

72,7 (58,1-81,3)

70,2 (39,2-88,4)

IBaHOBa

71,4 (60,0-78,2)

66,7 (13,4-98,2)

70,6 (51,8-81,7)

69,1 (36,7-88,2)

83,8 (79,4-86,3)
p I-II*

66,7 (13,0-98,2)

82,5 (74,4-87,2)

75,2 (46,2-92,2)

68,4 (60,0-73,4)
p II-III*

66,7 (13,1-98,2)

68,2 (53,6-76,8)

67,5 (36,5-85,8)

Mpumimku: * — p<0,05 — gocToBIpHICTb BigMIHHOCTEW MiXX BiAMOBIAHUMMW NOKa3HUKaMM
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Y lll TpmecTpi xBopobHa novmMHanack Mamke 3 OaHaKo-
BOKOYACTOTOOBENiracTpasbHii, npasinmesoractparnb-
Hin ginsiHkax Ta npaesomy nigpedep’i (p >0,05). He gue-
NSA4YNCh Ha CTPOKM recTauii, 6inb y nNpasin 34yXBUHHIN
AiNsHUi cnocTepiraBcs y 3HAYHOI KiNbKOCTI BariTHUX
ak y I, Tak i B lll TpumecTpax, ane 3 JOCTOBIpHUM
3HWKEHHAM 4acToTu ii nposiBiB (p <0,05). MogibHi
3MiHu BuBYeHi B pobotax M. Nakashima et al. (2021),
M. K. Demir et al, (2017) [6, 11].

Y xiHok Il rpynu B GinbLiocTi Bunagkie cnocrepi-
ranacb nokanisadis 6ono B eniracTpii 3 noganbLIo
Mirpauieto 4o nNpaBoi 30yXBUHHOI AiNAHKK. | nuwe y
He3HayHOi KinbKOCTi XiHOK Oinb OyB BigmiveHun y
HWXKHIX Bigginax yepesa.

BnpouecigocnigkeHHAacnocTepiranMcb3miHnyac-
TOTM NPOSIBIB NEBHUX CMMNTOMIB rOCTPOro aneHanum-
Ty B 3aN€XHOCTi Bif CTpOKiB rectauii. OTxxe, cumMnTomm
Koxepa—Bonkosnya Ta PoBsiHra, manu Hanbinby
YyactoTy B | TpMmecTpi, i iX NposiBM AOCTOBIPHO 3MEH-
WwyBanuch 3i 36inbleHHAM CcTpokiB rectauii (p<0,05).
3i 30inblUIEeHHAM TepMiHy BariTHOCTI YacTille cnocTe-
pirannca cumntomn baptom’e—MixenbcoHa i CiTkoB-
CbKoro, ki 6ynu npucyTHi B 76,4% i 70,5% Bunagkis
BiAMOBIAHO B NepLIOMYy TPUMECTPI i Manu TEHAEHLUi0
00 36inbLIeHHs YacToT! NpPOTAroM Apyroro Tpume-
cTpy. BucHOBKM 3 npoBedeHOro OOCNimKEHHsT nepe-
BULLLYIOTb AaHi, oTpumaHi S.K. Zachariah et al. (2019)
[4]. Bonn BusBnganu cumntom CitkoBcbkoro B 60,5%
Bunagkis, baptom’e—MixenbcoHa — B 47,4% B Il Tpu-
MecCTpi. Y gaHoMy gocnigXeHHi cumntomn Mixenbco-
Ha Ta bpeHgo Oynu HanbinbL NOWMPEHNMN B ApYro-
My TpumecTpi (82,5% Ta 85,0%) i manu TeHaeHLUie
00 3MEHLUEHHS B TpeTboMy TpumecTpi. HasBHiCcTb
cumnTomy abas cnoctepiranacb nuwe B Il i 1l Tpu-
mMecTpax Tinekn y 6 (7,6%).

YactoTa nposBiB CUMNTOMIB FOCTPOro aneHau-
LUTY, WO € XapakTepHMK Ha Tni BariTHOCTI (BpeHao,
MixenbcoHa Ta IBaHOBa), Mana MakcumanbHe 3Ha-
yeHHs B || TpumecTpi. Mpn ubOMY YacToTa CUMNTOMY
MixenbcoHa y |l TpumecTpi Oyna gOoCTOBIPHO BULLIOKO B
nopiBHSAHHI 3 | TpuMecTpom (p<0,05). Cumntom BpeH-
[0 He Big3Hayasce B | TpumecTpi BariTHOCTI B3arani
N MaB TEHOEHU 0 0O 3HWKEHHA Y |l B NOpiBHAHHI 3
II. CumnTom BigbuTtux 6onis — cumntom IBaHoOBa, OyB
nowmpeHum i cnocrtepirasca y 57 (72,1%) BariTHux.
Mpu uboMy Koro yactota Gyna JOCUTb HU3LKOK B |
Ta lll TpumecTpax — 64,7% Ta 63,6% BignosigHo, Toai
ak y |l TpumecTpi cumnTom BusBRSBCH Yy 32 KiHOK
(80,0%). Cnig 3a3HaunTy, WO Npu LbOMY NoKanisauisi
bonto Oyna BapiabenbHoto. Tak, B | TpumecTpi 6inb
ippapitoBaB B HWXHI Bigainu 4Yepesa, a came B 1nob-
KOBY Ta npaBy NaxoBy AiNAHKW. Y Mi3Hi CTPOKWU BariT-
HOCTi BigbuTi Boni YacTiwe 3ycTpivyanucb B NpaBomy
nigpebep’i Ta nynoyHin ginadui. NMogidHa 3akoHOMIp-
HiCcTb Bia3HadeHa B poboTtax A./. ApxunoBa n coaBT.
(2016), J. Rosendorf et al. (2020), C.C. Moreno et al,
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(2019) [3, 9, 10]. Omxe, YacToTa CUMMNTOMIB rOCTPO-
ro aneHguumuTy, sIKi XapakTepHi Ans BariTHUX XiHOK,
Mana neBHy 3anexHicTb Big CTpoky rectauii. Y Il Tpu-
MECTPi CrnocTepiranocb He3Ha4YHe 3HUXKEHHS YacToTn
X nposBiB.

Y xiHok Il rpynu Hanbinbw yactum 6yB CUMMTOM
Koxepa—Bonkosuya. Taki cumntomn, sk PoBsiHra,
Baptom’e—MixenbcoHa Ta CiTKOBCbKOro, 3ycTpiya-
nucb geLlo pigwe, ane 0ynu BusiBMeHi GinbLu, HiX y
MOMOBWHM XIHOK Ljiel rpynu. Cumntom IBaHOBA, Ha Bia-
MiHY BiZ BariTHUX >XiHOK, OyB BUSIBNEHWIA B HE3HAYHIN
(37,8%) kinbkocTi BUNaakKiB. | nywe y TpbOX >KiHOK Npu
JocrigpkeHHi bys BusBneHun cumntom Mabas.

YCi cuMnToMM Manu pisHy siKiCHY XapakTepucTu-
Ky. Y XiHoK Il rpynu Haibinbw nowmpexHm OyB cumn-
ToM Koxepa—BonkoBunya, ocobnvMBo MOro xapakrte-
PUCTUKN TOMHOCTI, YyTNMBOCTI Ta €(PEeKTUBHOCTI, PiBHI
AKux 6ynu 3Ha4yHO BMLLMMM 3a BiAMOBIAHI 3HAYEHHS
ans saritHux (p <0,05). JiarHoCTM4YHa eeKTUBHICTb
TakMx cumnTomiB, sk Baptom’e—MixenbcoHa Ta Cit-
KOBCbKOro, 6yna AOCTOBIpPHO BULLIOKO B rpyni BariTHUX
XiHOK. BOHWM NposiBMsnNM BMCOKY 3HauvyLlicTb Yy Aia-
rHOCTUL TOCTPOro anenauuuTy, ocobnueo B Il Tpume-
CTpi MO CYKYNHOCTi AaHUX. Y HeBariTHUX XIHOK cumn-
TOM IBaHOBa BUSABNSABCA B MeHWIN YacTuHi (37,8%)
BUMNagkiB. TO4YHICTb i AiarHocTMyHa edeKTUBHICTb
cumntomy [abas Oynu marxe OOHAKOBMMW B OBOX
rpynax: B | — 10,1%-36,0% i Il — 11,1%-32,5% Bigno-
BigHo (p <0,05).

Cumntom Koxepa—Bonkosnya 6yB iHdhopmaTuB-
Hum B | i Il TpumecTpax BariTHOCTI 3a iHTerpanbHO
OLIHKOK MOKa3HWKiB, ane 3i 306inblUeHHsIM recTta-
LINHOrO BIKY AiarHOCTU4YHA YYTNMBICTb, TOYHICTb Ta
edeKTUBHICTb Oro 3Ha4YHO 3meHwysarnacs (p <0,05).
OTxe, edekTmBHICTL cumnTomy Koxepa—Bonkosuuya
3Hu3unacb 3 72,6% y | Tpumectpi no 54,4% — y lli
TpumecTpi. [iarHocTnyHa edqeKkTUBHICTb CUMMTOMY
PogsiHra ctaHoBuna 69,0% y nepiomy TpUMECTPi i
3Ha4yHoO 3HM3unaca oo 38,6% y TpeTboMy TpPUMECTPi.
Y pob6oti M. J. Snyder et al. (2018), HaBnaku, kna-
cnyHun cumntom Koxepa—BonkoBuya BusaBnsABs anex-
anumT 3 ToyHicTio Ao 100%, cumntom CiTKOBCLKOrO
BUSABNABCA Y BariTHUx B 60,5% Bunagkis, PoB3iHra — B
57,3% [8].

[Mpn NOpPIBHAHHI CEMIOTUKM rOCTPOro aneHauum-
Ty y BariTHMX B | TpymecTpi i HeBariTHUX XIiHOK Big-
MiHHOCTEN He crnocTepiranocb. BuasneHi BigMiHHOC-
Ti Oynu NoB’A3aHi NuLLe 3 HasiBHICTIO Y XiHOK | rpynu
CUMNTOMIB 3aXBOPIOBaAHHS, SKi XapaKTepHi nig 4ac
BariTHocTi — bpeHao, MixenbcoHa, IBaHoBa. Beaxae-
MO, IO NPOSIBM CUMMTOMIB rOCTPOro aneHanumuTy, ki
XapaKTepHi nig 4Yac BariTHOCTI, 3anexaTb Bifg CTPOKY
rectauii. 3HMKeHHS NposBiB LMX cumnTomie B Il Tpu-
MEeCTPi NOB’s13aHi 3i 30iNbLUEeHMY PO3MipaMKN MATKM i
obmexeHHAM Ti pyxnuBocTi. Ha nigctasi oTpumaHmx
OaHuX, iICTOTHEe 3HaYeHHdA B MpaBUMbHIN AiarHoCTuui
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roCTporo aneHauMuuTy Yy BariTHMx HalyBaloTb cne-
umdivHi KniHivHi cumntomn: Baptom’e—MixenbcoHa,
Citkosckoro, bpeHgo, MixenbcoHa, IBaHoBa i ix cnig
BBaXKaTn XapaKTepHUMMU ANSA FOCTPOro aneHauuuTy
nig Yac BariTHOCTI.

AHani3 gaHux nokasas, LLO KIiHiYHI NposBu ro-
CTPOro aneHaMUMTy 4acTo MacKylTbCs Nif Yac BariT-
HOCTi, 0cOobnMBO B Apyrin NONOBMHI. TUNOBI cMMNTO-
MW 3axXBOPIOBaHHSA Yy BariTHUX 3ycTpivaloTbecs pigwe
i MEHLL BMpPaXeHi, L0 YCKNaaHIoe AiarHOCTUKY Ta BU-
Marae 4acTilloro BUKOPUCTAHHSA iHWUX METoAiB O0-
CNiIKEHHS.

BucHoBku

1. bBine cynpoBomKXyBaB rOCTPUA aneHOuuuT y
BCiX XXiHOK 06ox rpyn. Jlokanisauia 6onto y
BariTHMX 3MiHIOBanNack B 3aNeXHOCTi Bif Tep-
MiHy BariTHOCTI.

2. [Onsa HeBariTHMX XIHOK Hambinbw iHdop-
MaTUBHMMW BUSBUIIUCE cumnTomun Koxe-
pa—BonkoBuya, PoB3iHra 3okpema, Taki iX
BMACTUBOCTI, $IK TOYHICTb, YYTNMBICTb Ta
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edeKTnBHICTb (82,2%-68,9%; 85,5%-70,0%;
72,7%-65,0%).

3. Hambinbw iHdopMaTUBHMMMN CUMMITOMaMMu
rocTporo aneHauvumMTy B NepLlii MosiIoBUHI
BaritTHocTi € cumntomn Koxepa—Bonkosuua,
PoesiHra, Bbaptom’e—MixenbcoHa, CiTkoB-
CbKOro, a e(eKTUBHi MOKa3HWKU AKUX CTa-
HoBNATb 72,6%, 69,0%, 76,2% i 72,6% Bia-
noBigHo.

4. Tlepwwnmun B pagy KMiHIMHOT OiarHOCTUKK ro-
CTPOro anenauuuTy y Apyrin NonoBuHi Ba-
riTHocti € cumntommn bBapTtom’e—Mixenbco-
Ha (76,6%), CitkoBckoro (75,3%), bpeHgo
(70,1%), MixenbcoHa (70,2%), IBaHOBa
(75,2%).

MepcnekTuBM noganblunX AochnigXeHb. [1po-
BegeHe [OOChigKeHHs [OoBOoAUTb HeoOXxigHicTb mno-
AanbLUOro BMBYEHHSI Ta BAOCKOHANEHHS KMiHIYHUX
MapKepiB Npu giarHOCTULi rocTPoro aneHanuuTy, Lo
CNPUATUME PO3LLMPEHHIO MOXITMBOCTEN pPaHHbLOI Aia-
rHOCTUKM, 0cobnmBo HanpwukiHui Il Ta B Il TpumecTpax
BariTHOCTI.

References

1. Akin T, Birben B, Akkurt G, Karaca O, Dénmez M, Er S, et al. Acute Appendicitis During Pregnancy: A Case
Series of 42 Pregnant Women. Cureus. 2021 Aug 31;13(8):e17627. PMID: 34646676. PMCID: PMC8484999.

doi: 10.7759/cureus.17627

2. Kozan R, Bayhan H, Soykan Y, Anadol AZ, Sare M, Aytac AB. Acute Appendicitis in Pregnancy: How to Manage?
Sisli Etfal Hastan Tip Bul. 2020 Dec 11;54(4):457-462. PMID: 33364887. PMCID: PMC7751242. doi: 10.14744/

SEMB.2020.85453

3. Arkhipov A, Mayorshin I, Bezruchenko V. Problems of diagnosing acute appendicitis in pregnant women: a
clinical case. Bulletin of the Clinical Hospital No. 51. 2016;7(2):52-54.

4. Zachariah SK, Fenn M, Jacob K, Arthungal SA, Zachariah SA. Management of acute abdomen in pregnancy:
current perspective. Int J Womens Health. 2019 Feb 8;11:119-134. PMID: 30804686. PMCID: PMC6371947.

doi: 10.2147/IJWH.S151501

5. Sazhin AV, Kurtser MA, Konoplyannikov AG, Ivakhov GB, Panin AV, Son DA, et al. [Complicated appendicitis
during pregnancy]. Khirurgiia. 2019;(4):15-23. PMID: 31120442. doi: 10.17116/hirurgia201904115

6. Nakashima M, Takeuchi M, Kawakami K. Clinical Outcomes of Acute Appendicitis During Pregnancy:
Conservative Management and Appendectomy. World J Surg. 2021 Jun;45(6):1717-1724. PMID: 33635341.

doi: 10.1007/s00268-021-06010-w

7. GuzunV, Guiu E. Particularitatile de diagnostic si tratament ale apendicitei fcute in timpul sarcini. Arch Balkan

Medical Union. 2014;48(3):34-36.

8. Snyder MJ, Guthrie M, Cagle S. Acute Appendicitis: Efficient Diagnosis and Managemen. Am Fam Physician.

2018 Jul 1;98(1):25-33.

9. Rosendorf J, Liska V, Palek R, Treska V. Acute abdomen in pregnancy: a retrospective study of pregnant
patients hospitalised for abdominal pain. Rozhl Chir. 2020; 99(3):131-135. PMID: 32349497. doi: 10.33699/

PI1S.2020.99.3.131-135

10. Moreno CC, Mittal PK, Miller FH. Nonfetal Imaging During Pregnancy: Acute Abdomen/Pelvis. Radiol Clin North
Am. 2020 Mar;58(2):363-380. PMID: 32044012. doi: 10.1016/j.rcl.2019.10.005

11. Demir MK, Savas Y, Furuncuoglu Y, Cevher T, Demiral S, Tabandeh B, et al. Imaging Findings of the Unusual
Presentations, Associations and Clinical Mimics of Acute Appendicitis. Eurasian J Med. 2017 Oct;49(3):198-
203. PMID: 29123444. PMCID: PMC5665630. doi: 10.5152/eurasianjmed.2017.17218

12. Sharma P, Hegde R, Kulkarni A, Soin P, Kochar P, Rotem E. Imaging right lower quadrant pain: Not always
appendicitis. Clin Imaging. 2020 Jul;63:65-82. PMID: 32163846. doi: 10.1016/j.clinimag.2020.02.012

YKkpaiHCbKUM XXypHan MeauuuHu, 6ionorii Ta cnopty — 2022 — Tom 7, Ne 2 (36)

127


http://www.ncbi.nlm.nih.gov/pmc/articles/pmc8484999/
https://doi.org/10.1016/j.clinimag.2020.02.012

MeAaunyHi Hayku

UDC 616.346.2-002.1-07:618.2

Results of the Diagnosis of Acute Appendicitis in Pregnant Women

Petrashenko |I. I.

Abstract. The purpose of the study was to evaluate the diagnostic effectiveness of clinical symptoms of
acute appendicitis in non-pregnant and pregnant women at different stages of gestation.

Materials and methods. 124 patients with a diagnosis of acute appendicitis were examined. All patients
were divided into 2 groups. The first group consisted of pregnant women of different gestational ages, the
second group — comparison group consisted of non-pregnant women. The informativeness of such symptoms
as Kocher-Volkovich, Rovzing, Bartomier-Michelson, Sitkovsky, Gabay, Brando, Michelson, lvanov has been
studied.

Results and discussion. Pain syndrome was noted in all examined women of groups 1 and 2. The localiza-
tion of pain in women of group 1 was varied and depended on the term of pregnancy. Most often the pain was
observed in the epigastrium, followed by dislocation in the right iliac region. There was a significant decrease
in the manifestations of such migration with each subsequent trimester. From the second half of pregnancy,
pain in acute appendicitis was more often localized in the upper abdomen, namely in the right mesogastric
region. There was a tendency to increase the frequency of pain in the right hypochondrium with increasing
gestational age. In a small number of women, the pain was not clearly localized, was less pronounced. Pain in
the lower abdomen, namely in the pubic and right groin areas was observed in isolated cases and only in early
pregnancy. In women of group 2 in most cases the localization of pain was observed in the epigastrium with
subsequent migration to the right iliac region.

All symptoms had different qualitative characteristics. For non-pregnant women, the most informative
were the symptoms of Kocher-Volkovich, Rovzing, in particular, their characteristics such as accuracy, sen-
sitivity and efficiency, the level of which significantly exceeded the corresponding values in pregnant women.
The diagnostic efficacy of symptoms such as Bartomier-Michelson and Sitkovsky was significantly higher in
the group of pregnant women. The frequency of symptoms of acute appendicitis, which are characteristic of
the pregnancy of Brando, Michelson and Ivanov, was maximal in the second trimester.

Conclusion. Thus, the pain was accompanied by acute appendicitis in all women of both groups. The
location of pain in pregnant women varied depending on the gestational age. Significant are specific clinical
symptoms: Bartomier-Michelson, Sitkovsky, Brando, Michelson, Ivanov in the correct diagnosis of acute ap-
pendicitis in pregnant women. They should be considered as characteristic symptoms of acute appendicitis
during pregnancy.

Keywords: acute appendicitis, pregnancy, clinical symptoms.
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®AKTOPU PU3UKY TA MPOrHO3YBAHHA NEYIHKOBOI AUCOYHKLIT
Y BINCbKOBOC/1Y>XBOBLLIB 3 BOTHEMAJIbHUMU MOPAHEHHAMU

YKpaiHCbKa BilCbKOBO-MeAu4YHa akagemis, KuiB, YkpaiHa

Mema: nokpalleHHa pesynbTaTiB  NiKyBaHHS
NOCTTPaBMaTUYHOrO pPEeaKkTUBHOrO renatuty y no-
cTpaxganux 3 BOrHenanbHUMW MOPaHEHHAMW LUMS-
XOM YOOCKOHANEHHS MPOrHO3yBaHHS, PaHHLOI Aia-
FHOCTUKM Ta NiKyBaHHS.

Mamepianu i memodu: lNpoBegeHo peTpocnek-
TUBHMI aHania 233 MeauyHux KapT cTauioHapHOro
XBOPOro nopaHeHux BiicbkoBocnyxoosuis 2014-20
pp., SKi 3HaXoAMMMCb Ha CTauioHapHOMY NiKyBaHHi y
nikyBanbHMX 3aknagax MinictepctBa obopoHu Ykpa-
iHM Ginbwe 14 gi6. Bci noctpaxaani obcTexeri na-
©OpaToOpPHO i3 3aCTOCYBaHHAM YHithikOBaHNX METOAIB
nabopartopHux JocnimpkeHb. 3AINCHEHO PO3paxyHOK
BENWYMHWN BigHOCHOrO pu3unky (relative risk — RR).
OuiHKy MMOBIPHOCTI PO3BUTKY MEYiHKOBOI ANCHYHK-
Lii 3gincHioBany 3a 4oNoMOoror GiHapHOI NOriCTUYHOI
perpecii 3 KOMMNMEKCHUM aHani3aom 3HadeHb OKpe-
MUX MOKa3HUKIB (dakTopiB pusmky). IHdopmaTtme-
HICTb NPOrHO3y BU3HA4Y€HO 3a JOMOMOIOK YyTIMBOCTI
Ta cneumndiyHOCTI, SKi po3paxoByBanu Ha niacTasi
Cnpa’XHiX Ta XMBHMX (NO3UTUBHUX | HEFaTUBHUX) NPO-
rHo3iB. [logaTKoBO SKiCTb BiHAPHOI NTOTiICTUYHOT Moae-
ni nepesipanu 3a gonomoroto ROC-aHani3y 3 Bu3Ha-
yeHHsm nnowi nig ROC-kpuBoto.

Pesynbmamu: BusiBneHa gocToBipHa pi3HUUS 3a
4YacTOTO BUSABIEHHSA BinbLLOCTi aHani3oBaHUX NoKas-
HUKIB: MiHHO-BMOYXOBWIA BWA MOPAHEHHS; HasBHICTb
abaomiHanbHOI TpaBMW, y TOMY YWChi, TpaBMuU ne-
YiHKK, HasIBHICTb MHOXMHHOI TPaBMU M’SIKUX TKaHWH,
TpaBMaTW4HOro oKy Ta aHeMmii (p<0,05 3a To4YHUM
KpuTepiem Qiwepa). CkenetTHa TpaBMa 3ycTpiyanacbh
B 060X nigrpynax maike 3 04HaKOBOK 4aCTOTO, TO-
pakanbHa uvacTiwe, ane He gocToBipHo (p>0,05 3a
TouHUM Kputepiem ®iwepa). Bci gocnigxeHi nokas-
HUKA Manu OOCTOBIPHWUA PU3MK PO3BUTKY peakTuB-
HOro renatuTy (BepXHs Ta HWKHA Mexi 95% aoBipyo-
ro iHtepsany 6inbw 1,0). Hanbinbwwnii Bnnme mana
aHewmis (RR GinbLwe 5,6 3i cneumdidHicTio 0,951), Ha
OpYroMy Micui — MHOXMHHA TpaBMa M’AKUX TKaHWH
(6inbw 3,8 3i cneumdivHicTio 0,833), TpaBmMaTUYHMN
wok (binbw 3,7 3i cneundiynicTio 0,747). BennumHu
RR MiHHO-BMOYX0OBOro xapaktepy nopaHeHHsi, abgo-
MiHanbHOT TpaBMu Ta TpaBMU NEYiHKM 3Haxogunach B
iHTepsani 2,0-2,7. 3a 4ONOMOro MeToAY BUKMOYEH-
Hs Banbga cTBOpPEHO Mogenb NPOrHo3y peakTUBHOMo
renatuTy i3 MPOrHOCTUYHOK LjiHHICTHO MO3UTUBHOIO
pesyneraty 78,9%, NPOrHOCTUYHOK LiHHICTIO Hera-
TmBHOro pesynesraty 95,1%, cneunadidHictio — 87,5%,
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yytmeicTio — 91,1%. Ouinky pesyneratisB ROC-
aHanisy 34iNCHeHO Ha NiAcTaBi BEMMYUMHU NOKa3HWUKA
«nnowa nig kpmsoto» (AUC — area under ROC curve),
sika cknana — 0,879 (95% Al 0,810-0,929) npwu piBHi
3HaunmocTi <0,001. 3HayeHHsa BiacikanHHa 0,5. Ons
3PYYHOCTI 3aCTOCYBaHHA OMMCcaHOI MOAENi CTBOPEHO
MOOinNbHUIA AOOATOK.

BucHoeku. Hanbinbwmmn s3HaumMmmmm cbaktopamm
PU3NKY PEeaKkTMBHOrO renatuTy Micnsi BOrHenarbHUX
nopaHeHb € aHEMisl, MHOXXWHHa TpaBMa M’AKUX TKa-
HWH, TpaBMaTU4HMN LWOK. Mogenb NporHosy po3su-
TKY pPEaKkTUBHOro renatuTy nicnsg BOrHenanbHOro no-
pPaHEHHs, BMKOHaHa y BUMMsAi MOGINbHOro Jo4aTky,
B SKiN B SIKOCTi NPEeAUKTOPIB BUKOPUCTaHI HasABHICTb
abgomiHanbHOI TpaBMU, MHOXWHHOI TPaBMU M’SIKMX
TKaHWH, TpaBMaTMYHUI LLIOK Ta aHEMis, Bonogie cne-
uundivHicTio 87,5% Ta yytnueictio 91,1%.

KnrouoBi cnoBa: nedviHka, peakTMBHUIA renaTwur,
BOrHenarnbHi MOPaHEHHs!, NPOrHO3, BHYTPILLHI XBOPO-
ou.

3B’A30K pobOTM 3 HayKOBMMM nporpama-
MW, nnaHamu, Temamu. [aHa pobota € cdparmeH-
TOM HaykOBO-AOCNiAHULUBKMX poBIT Kadegpw Bin-
CbKOBOI Tepanii YKpaiHCbKOI BiNCbKOBO-MEONYHOT
akagemii «Tepania-3» (Ne pgepxaBHOi peecTpauii
0114U003803), Ta «BuagHokpan» (Ne gepxasHoi pe-
ecTpauii 0120U101854).

BcTyn. Hanbinblw 4yactoo NpuU4MHO cMepTi Ta
BaXXKMX TPaBM MiJ Yac TEPOPUCTUYHMX aTak Ta y Bil-
CbKOBUX KOHriKTax Cy4YacCHOCTi € MopaHeHHs1 Bpa-
XawunMMmm enemeHTamm BUOYXOBMX MPUCTPOIB, LUO
NiATBEPAXKYETLCA aHani3oM CTPYKTYpU MOpaHEeHUX
nig Yac aHTMTepopucTnyHoi onepadii (ATO) Ha cxo-
4i Ykpainm [1, 2]. KpiMm MynbsTUCUCTEMHOCTI ypaXeHb,
cyvacHa 6orioBa TpaBMa xapakTepusyeTbesi 3abpya-
HEHHSIM CTOPOHHIMW MaTepianamu, GakTepianbHUM
Ta rpubkoBUM iHDIKYBaHHSM 3 MacUBHMMM YLLKO-
KEHHSIMU Ta gedpektamm M’sakmx TKaHuH [3]. Mepe-
6ir TakMx NopaHeHb OBTSXKYETHCS MCUXOEMOLIAHUM
cTpecoM, 60MbLOBUM CUHAPOMOM, KPOBOBTPATOH), MO-
PYLWEHHsAMU PyHKUiT nereHb Ta iHWKUMKU dakTopamm
[2, 4]. Bpaxatoui dhakTOpwn BOrHenasnbHOI Ail cnpuyn-
HAKOTb PIBHOMaHITHI reMoguHaMIYHi, eHOAOKPUHHI, Me-
TaboniyHi Ta iIMYHHI NOPYLIEHHs, ski NPU3BOAATb A0
PO3BUTKY CUHOPOMY CUCTEMHOI 3ananbHOoi BignoBsiai
(CCS3B) [5-7]. CyTTeBy ponb y pO3BMTKY LMX npoLe-
CiB rpaloTb nopyLleHHs pyHKLii NeYviHkK, ska Bigirpae
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NpoBiOHY poONnb B KOOPAWHALii OOMIHHMX MPOLIECIB i
nigTpMMLi roMeocTasy siKk B HOpMi, Tak i Ipu po3BUTKY
nartonoriyHMx ctaHiB. Came B neviHUi BigbyBaeTbCA
OiNbLICTE XUTTEBO-BAXIMBUX OOMIHHMX MpOLECIB,
3aBAsKM eKcnpecii YmcenbHux epMeHTiB, ski npogy-
KYlOTbCH NepeBaXkHO abo BUKIMIOYHO B i oyHKLiOHAmNb-
HO aKTMBHUKX eniemeHTax [8]. B CcTpykTypi nponoHrosa-
Hoi CMNO[ o3Hakn ANChYHKLUIT NeYiHK1n BUSBNSIOTHCA
y 84% nocTtpaxganux [9]. Baxki ypakeHHs1 neviHKu
CMOCTepIralTbCA NPOTArOM ABOX TWXKHIB Micnda Tpas-
mu [10].

Hanbinblw 4YacTo ue NposBMSETbCS Yy BUMMAGI
TpaHcaMiHa3eMii, sika Moxe OyTu TpPaH3UTOPHOK (Y
BUMNaAKax BiACYTHOCTi CYyTTEBUX CTPYKTYPHUX YparKeHb
NeYiHkM, SIK HacnigoK CUCTEMHOI MOCTTpPaBMaTUYHOI
€HOOTOKCEMII), ane Hepigko € NPoOsiBOM peakTUBHOMO
renatuty. PeakTMBHWUI renaTnut Mae CyTTEBUIN BNNUB
Ha nepebir nocTTpaBmaTMYHOrO nepiogy, 30inbLUyto-
YW YACTOTY iHLWIMX KMIHIYHO-3HAYMMNX YCKNaAHEHb Ta
neTanbHOCTI, TOMY MONEPEeMKEHHS ypaXeHb NeYiHKu
abo cBoe4vacHe BiAHOBMEHHS NopyLleHb i YyHKUIA €
Ba>XKITMBOK CKIaJ0BOI0 MiKyBaHHSI.

MeToto nocnigxkeHHsA Gyno nokpawuTn pesynb-
TaTM INiKyBaHHA MOCTTPAaBMaTUYHOIO pPEAKTMBHOIO
renatuTy y NoCTpaxganux 3 BOrHenanbHUMM nopa-
HEHHSIMW LUMSXOM YOOCKOHANEHHSA MNPOrHO3yBaHHS,
paHHbOT AiarHOCTMKN Ta NiKyBaHHS.

Martepian Ta meToau gocnigxeHHA. 3aiicHe-
HO peTpocneKkTUBHUIA aHani3 233 icTopint xBopob Bin-
CbKOBOCNY>X0O0BLiB, NOpaHeHnx nig 4ac 36poWHOoro
KOHNiKTY Ha cxogi y 2014-2020 pp., sKki 3Haxogu-
NMCb Ha cTauioHapHOMY NikyBaHHi y HauioHansHomy
BiICbKOBO-MeMYHOMY KniHi4yHOMYy LeHTpi (HBMKLL)
(kninivHIn 6asi kadegpwn BINCLKOBOI Tepanii Ykpain-
CbKOI BiiCbKOBO-MEAUYHOI akademii) Ta y BiNCbKOBO-
MeANYHUX KNiHIYHMX LeHTpax [MiBHiYHOro, MNMiBoeHHO-
ro, CxigHoro perioHiB MiHicTepcTBa 060poHM YKpaiHu
Oinbw 14 pi6.

[ocnigXeHHs BUKOHaHI 3 OOTPMMAaHHSAM OCHO-
BHUX MOMNOXeHb «[1paBun eTM4HMX NpuMHUMNIB Npo-
BELEHHS HAYKOBUX MEANYHUX OOCHIMKEHb 3a Y4acCTHO
nanHWY», 3aTBepaXeHux enbciHCbKO aAeknapaui-
€to (1964-2013 pp.), ICH GCP (1996 p.), Anpektusun
€EC Ne 609 (Big 24.11.1986 p.), HakasiB MO3 YkpaiHu
Ne 690 Big 23.09.2009 p., Ne 944 Big 14.12.2009 p.,
Ne 616 Big 03.08.2012 p.

MocTpaxagani po3noAineHi Ha ABi rpynu 3anexHo
Big AvHamikm BmicTy AJTT Ta ACT:

— nigrpyna A: HopManbH1in abo He3Ha4yHO 30inb-
weHun pieeHb AJIT Ta/abo ACT ©e3 cyTTeBoO-
ro 36inbLUEHHS NPOTSAroM CMOCTEPEXEHHST abo
nepBuHHO 30inblleHa KoHueHTpauia AJIT Ta/
abo ACT 3i 3Ha4YHMM 3MEHLUEHHAM abo Hop-
Manisauieo Ha HacTynHUX eTtanax AOoChimXeH-
HA — 162 (69,5%) nopaHeHux (nedviHkoBa AuC-
dyHKUis BiacyTHA, abo TpaH3UTOpHa KiHiy-
HO He3Haunmma nedviHkoBa AMCKYHKLIA Ha Tni
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CUCTEMHOI €HOOTOKCEMIT — peakTUBHOrO rena-
TUTY HEMAE);

— nigrpyna B: nepBnHHO HOpMarnbHa abo 36inb-
LueHa koHueHTpauia AT Ta/abo ACT 3i 36inb-
LUEHHSIM Ha HaCTYMHUX eTanax OOCHiMKEHHs —
71 (30,5%) nopaHeHu (0O3HaKM MOCTTpaBMa-
TUYHOIO PEaKTUBHOIO renaTuTy).

Bci noctpaxaani obcTtexeHi nabopaTopHo i3 3a-
CTOCYBaHHSAIM YHipikoBaHMX METOAIB NlabopaTopHMX
aocrigpkeHb. JlabopaTopHi AocnioKeHHS 34iCHEHI Ha
6asi BiggineHHa nabopartopHoi giarHoctnkn HBMKL,
sKa Mae IiueHsilo Ta atecToBaHa Ha MpoBefeHHS
Bi4NOBIOHMX JAOCMiAXeHb Ta 3acTocoBye cepTudi-
KoBaHe obnagHaHHA 3i LOPIYHUM METPONOriYHUM
KOHTponeMm. KniHiyHni aHani3 KpoBi 34ilcHOBann Ha
aBTOMaTM4YHOMY remartonoriyHomy aHanizatopi ABX
Micros ES 60 komnaHii Horiba ABX (®paHuis), nig
yac SKoro BU3Ha4vanw kinekictb nenkoumtis (WBC) Ta
iX cknagoBi, 3aranbHy KinbkicTb eputpoumnTie (RBC),
KoHLeHTpauito remornobiny (HGB), nokasHuk remato-
kputy (HCT), kinbkicTb TpombouuTiB (PLT). Bioximiu-
HWUIM aHani3 KpPoBi 34iNCHIOBaNM 3a 4OMOMOroK aBTO-
MaTn4Horo GioximiyHoro aHanisatopy AU480 komnaHii
Beckman Coulter (CLUA), nig yac skoro BusHavanm
KOHLEHTpaLilo 3aranbHoro Ginka Ta noro dpakuin,
BMIiCT 6inipybiHy Ta Woro dpakui, KOHUEeHTpauito
€neKkTponiTiB, CEYOBUHU, KpeaTuHiHy, aminasu, AJlT,
ACT Ta rntoKo3u KpoBi.

[na nopiBHAHHA AKICHMX NOKa3HWKIB 3aCTOCOBa-
HO TabNMLi CNPSKEHOCTI 3 BU3HAYEHHSAIM KpUTEPIlD X2
abo kpuTtepito Piwepa (npu manunx Bnbipkax Ta 4oTu-
pbOXNOMbHUX Tabnuusx). BigmiHHOCTI BBakanu 3Ha-
YyLMMW NPU MMOBIPHOCTI HYNbOBOI MNOTE3N MEHLe
5 % (p<0,05). 3aincHeHO po3paxyHOK BENUYUHU Bia-
HocHoro puauky (relative risk — RR).

OuiHKy MMOBIPHOCTI PO3BUTKY MNEYiHKOBOI AucC-
dyHKLUIT 3gicHIoBanu 3a JonoMorot GiHapHOI noric-
TUYHOI perpecii 3 KOMMSEKCHUM aHani3aoM 3HaveHb
OKPEMMX MOKa3HMWKIB ((haKTOpiB pU3NKy) 3a pPiBHSH-
HAM:

1
1+e?’

(1)

Oe p — NMOBIPHICTb Mogii, Wo NpPOrHO3yeTbCa (po3Bu-
TOK NEeYiHKOBOI AMCHYHKLIT); € — eKCnoHeHTa, OCHOoBa
HaTypanbHUX norapudMis; z — CTyMiHb BMMAMBY CyMU
3HaYyLLMX YMHHWKIB Ha BeNWMYMHY WMOBIPHOCTI nogii
(=a,-x+a  ~x  +..+ay) a,  —KoedilieHTn perpe-
Cil; X, _—UNHHUKN.

n

Axwo p nepesuwye 0,5 — nogia BBakaeTbCs
MMOBIPHOI0.

IH(bOopMaTUBHICTL NPOrHO3Yy BM3HAYEHO 3a A0MOo-
MOrO YyTNUBOCTI Ta CneundivyHOCTI, SKi po3paxoBy-
Banu Ha NigcTaBi CnpaBXHiX Ta XMOHUX (MO3UTUBHUX
i HeraTMBHWX) nporHosiB. [oaatkoBo SKiCTb BiHap-
HOT NOriCTMYHOI Moaeni nepesipsinu 3a JONOMOrOH
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ROC-aHanisy 3 Bu3HaveHHsam nnowi nig ROC-kpueoto
(aHrn. area under ROC curve — AUC).

B AKOCTi YMHHWMKIB peaKkTMBHOro renatuTy npo-
aHanizoBaHO HambinbLL JOCTYNHI KNiHIYHI AaHi, npea-
CTaBreHi y BUrNsaAi AUXOTOMIYHUX 3HaYeHb («Tak» Yu
«Hi»): B NopaHeHHs1 (MiIHHO-BMOYXOBe — «Taky, Ky-
NbOBE — «Hi»); HasBHICTb abgoMiHanbHOT TpaBMU; Ha-
SIBHICTb TOpaKasribHOI TPaBMW; HAsIBHICTb MHOXMWHHOI
TpaBMM M’SIKUX TKaHWH KiHLiBOK, Tynyba Ta/abo romno-
BU; — HASABHICTb CKEMNETHOI TPaBMU; HAsIBHICTb LLIOKY;
HasiBHICTb aHemii y 1-2 goby nicnsa TpaBmu (KinbKiCTb

KniHiyHa meguuynHa

30KpemMa, 3 TPaBMOK MeYiHKW, CBiAYMTb NPO BaXmu-
BIiCTb NMPsAAMOT TpaBMK nediHku. KpiM Lporo, MiHHO-BK-
OyXOBUIN xapakTep TPpaBMM 3 HASBHICTHO MHOXMHHUX
nopaHeHb M’AKUX TKaHWH CBigYMTb NPO y4acTb Y op-
MYBaHHI peaKkTUBHOro renaTtuTy CUCTEMHOI €HOOTOK-
ceMii, lka € HaCrniAKOM 3HAYHOro PYNHYBaHHSA TKaHWH.

PospaxyHok BigHOCHOro pusuky (relative risk —
RR) BusiBuB HacTynHe (Tabn. 2).

Tabnuua 2 — BigHOCHWIA PU3NK OKPEMUX MOKa3HUKIB Y
PO3BUTKY PEeakTUBHOIO renatuTy

eputpounTie MmeHw 3,0x10'2/n Ta abo KoHUEHTpaLis Cne-
remorno6iHy meHw 100 r/n). e RR (95% CI)' HyTnu- undiu-
Pe3ynbTaTv AOChiAKEeHHSA Ta iX 06roBOpeHHs. BICTb | et
MepLu 3a BCce 3aiMCHEHO aHani3 4YacToTU OKPeMUX KMi-  |MiHHO-
HIYHMX O3HaK 3arexHo Bif PO3BUTKY NMOCTTPaBMaTuy- |subyxose 2,022 (1,111-3,681) | 0,859 | 0,296
HOro renaTuTy y nopaHeHunx (tTaobn. 1). nopaHeHHst
. . _ |[Romowane- | 5 654 (1 846-3,803) | 0,479 | 0,840
Tabnuusa 1 — YactoTa 3ycTpidanbHOCTI OKpeMUX KMiHiY-  [Ha TpaBMa
HUX O3HaK 3aneXHOo Bi HAsiBHOCTI peakTMBHOrO renatu-
. A P Tpasma 2,596 (1,656-4,070) | 0,085 | 0,088
Ty —n (%). neYiHkn
PeakTuBHMW renatuT MHOXMH-
O3naka Hi (n=162) | Tak (n=71) p’ Ha TpaBma 3,870 (2,608-5,744) | 0,634 | 0,833
(nigrpyna | (nigrpyna M’SIKUX TKaHUH
v = A) B) Iﬁ??ﬁlm' 3,715 (2,401-5,748) | 0,704 | 0,747
iHHO-BUOYXOBE 0 0 -
NMopaHeHHsi T (i) | B () G AHewmiq 5,672 (3,931-8,185) | 0,620 | 0,951
AbpomiHarneHa 26 (16,0%) | 34 (47,9%) | <0,001 | [Mpumimku: RR — siarocHwi pusuk; Cl — AoBipnMBMIA iHTep-
TpaBma ’ ’ ’ Ban
TpaBma neviHku 2 (1,2%) 6 (8,5%) =0,011
TopakanbHa _
Tpasma 57 (35,2%) | 30 (42,3%) | =0,308 AK BUOHO 3 OTPMMaHKX SAaHUX, BCi OCHIOKEHi Mo-
CKeneTHa _ Ka3HUKM Manu JOCTOBIPHWUIA PU3MK PO3BUTKY peaKTuB-
TpaBmMa 60 (37,0%) | 27 (38,0%) | =0.884 | 5y renatuty (BepxHsi Ta HWXHA Mexi 95% fosipyo-
MHOXUHHA ro iHtepsany 6inbw 1,0). Hanbinbwmin BnnmMe Mana
TpaBma M'sikux | 27 (16,7%) | 45 (63,4%) | <0,001 aHewmis (RR 6inbwe 5,6 3i cneundiyHicTio 0,951), Ha
TKaHUH OPpYromy Micui — MHOXWHHA TpaBMa M’'SIKUX TKaHWH
TpaBmaTuyHWiA (6inbw 3,8 3i cneumdiyvHicTio 0,833), TpaBMaTUYHWN
41 (25,39 50 (70,49 <0,001 . . Lo
LLIOK (25,3%) (70.4%) ' wok (6inbw 3,7 3i cneuundivnicTio 0,747). BennumHm
AHewmis 8 (4,9%) 44 (62,0%) | <0,001 RR MiHHO-BUBYXOBOro xapaktepy nopaHeHHsi, abao-

Mpumimka: p' — 4OCTOBIPHICTb Pi3HMLI MiXX nigrpynamu 3a
TOYHUM KpuTepiem diwepa

Ak ceigyaTb oTpumaHi faHi, icHye OoCToBipHa
pi3HULA 332 4acTOTOK BUSIBNEHHS BinblIOCTi aHani-
30BaHMX MOKa3HUKIB: MiHHO-BMOYXOBWIA BMA Nopa-
HEHHS; HasiBHICTb abgoMiHanbHOI TpaBMu, y TOMY
yncni, TPaBMM MEYiHKW, HasiBHICTb MHOXWHHOI TpaB-
MU M’SIKUX TKaHWH, TPaBMaTUYHOrO LUOKY Ta aHemil
(p<0,05 3a TO4HMM KpuTepiem Piwepa). CkeneTHa
TpaBma 3ycTpivanacb B 060x nmigrpynax maixe 3 oa-
HaKOBOK 4acTOTOW, TOpakanbHa 4acTiwe, ane He
poctoBipHo (p>0,05 3a TouyHUM KpuTepiem diwepa).
Binblwa 4acToTa WOoKy Ta aHeMil NiagTBEPIKYE BaX-
NMBICTb CUCTEMHOI MNOKCIT y NaToreHesi peakTMBHOro
renatuTy. Binbwa 4vactora abgomiHanbHOI TpaBmu,
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MiHanbHOT TpaBMU Ta TPaBMWU NEYiHKM 3Haxoamnacb
B iHTepBani 2,0-2,7. Cnig BigmMiTUTK HanbinbLwy cne-
umndivHicTb y TpaBmu nediHkm (0,988), ane 3 HU3KOMO
YYTNUBICTIO, LLIO MNOSICHETBLCH Mariol KinbKiCTo cro-
CTEpPEXEHb L€l TpaBMMU.

[ns KOMMMNEeKCHOI OLiHKM OgHOYacHOro BMMBY
KiflbKOX (paKTOpiB 3aCTOCOBAHO MartemaTtuyHe mope-
NIOBaHHA MPOrHO3y PO3BUTKY PEaKTMBHOMO renatuty
nicns BOrHenanbHOro MOPaHEHHs LWNAsaxoM BiHapHoi
norictuyHol perpecii. [Ina cTBOpeHHA moaeni npo-
rHO3y 3aCTOCOBaHO MeTOo[ BUKNIOYEeHHA Banbpa. Y
KiHUeBe PIiBHAHHSA YBIMLWINAW BCi iHLWI MOKa3HWUKK, SKi
XapaKkTepusyBanucb BUCOKMM pPiBHEM 3HAYUMOCTI:
HasiBHICTb abaoMiHanbHOI TpaBMW, MHOXMHHO| TpaB-
MU M’SIKMX TKaHWH, TpaBMaTW4YHWA LUOK Ta aHemis
(Tabn. 3).
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Tabnuusa 3 — KiHueBuWi pe3ynsraT NOKPOKOBOrO BKIMOYEHHSI MPEAMKTOPIB peakTuB-

HOro renaTuTy y perpecinHe piBHAHHS

3aCTOCYBaHHA SIK Ha Mepco-
HanbLHOMYy KOMM'lOTEpi, TakK i

B (koedpiui-| CepeaHboO- PiBeHb Ha cMapTdoHi, Ta A03BONSAE
Moka3Huk Moka3Huk
Moka3HUKKU | EHT perpe- | KBagpaTUyHa 3Haum- 3pobuTM  po3paxyHOK npwu
- Banbpaa . Exp (B) i . .
cii) nomMunka MOCTi BiICYTHOCTI cneujianbHMX
X, -1,579 ,553 8,154 ,004 ,206 HaBMYOK — [OCTaTHLO Bid-
X, 2,084 477 19122 1000 124 MITUTU nona npu. HasBHoCT
BignosigHoi o3Haku. [Mpuk-
Kpok 3| %s -2,619 527 24,688 000 073 nagu npakTU4yHoOro 3acTocy-
X -2,393 ,499 22,969 ,000 ,091 BaHHA MOBINbLHOrO aoaaTky
Kou- 1 3977 544 53530 | 000 | 53350 | Hasemero wa puc. 2. Mo-
CTaHTa GiNbHUM [OOATKOM  MOXHa

KiHueBe piBHAHHA MaE Takuii BUMMSA:
1
Mye?’
ae z = 3,977 + x,(-1,579) + x,/(-2,084) + x(-2,619) +
+%,°(-2,393)

Mpu nepesipui iHPOpMaTUBHOCTI MPOrHO3y BCTa-
HOBMEHO HacTynHe (Tabn. 4). Po3paxyHok iHdhopma-
TMBHOCTI MoAeni, CTBOPEHO| Ha KiHLLEBOMY KpoLii, BU-
SIBUB HACTYyMHE:

MPOrHOCTUYHA LiHHICTb NO3UTUBHOIO pe3yrbTa-

Ty — 78,9%;
— MPOrHOCTUYHA LiHHICTb HEraTUBHOIO pe3yrbTa-
Ty — 95,1%;

crneumgiyHictb — 87,5%;
yyTnmeicTb — 91,1%.

Tabnuusa 4 — IHHOOPMATUBHICTE NPOrHO3y pPeakTUBHOIo
renaTuTy y nocTpaxzaanux 3 BorHenanbHUMU NOopaHeH-
HAMU

lMporHo3oBaHi
Hasieni PeaktuBHui | % npa-
renaTur BUNb-
Hi TakK HUX
PeaktvBHWI | Hi 56 15 78,9
Kpok 3 renatut Tak 8 154 95,1
3aranbHuii % 90,1

Bucoky iHpopmaTusHicTe mogeni niatsepavs ROC-
aHanis (puc. 1).

OuiHky pesynbsratis ROC-aHanisy 3aiicHeHo Ha
NigcTasi BESIMYMHU NMOKa3HMKa «nfoLla nig KpuBow»
(AUC — area under ROC curve), gka cknana 0,879
(95% Al 0,810-0,929) npwu piBHi 3Ha4ymmocTi <0,001.
3HayveHHs BigcikaHHa 0,5.

OTpumaHi gaHi ceigyaTb NPO MOXMMBICTb 3aCTO-
CyBaHHS Mogerni Ha npakTuui. OgHak y Takomy BUMMS-
[i po3paxyHOK HaBiTb i3 3aCTOCYBaHHSIM KOMITOTEPY
Ta crtaHgapTtHoro nakety Microsoft Office pgocutb
cKrnagHwi Ta noTpebye AoAaTKOBUX HABMYOK Y maTe-
MaTUYHI CTaTUCTUL.

[ns npakTu4yHOro 3actocyBaHHs OyB CTBOpe-
HuA popatok y HTML cpopmarti, goctynHui gns
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0€e3KOoWTOBHO CKOpUCTaTUCS
3a €eneKTPOHHOK afpecolo:
https://d3303c16sqgkngc.cloudfront.net/index.html.
Ha puc. 2A HaBedeHO npuknag po3paxyHKy
MMOBIPHOCTiI peakTMBHOMO renatuty y nocrpaxgarno-
ro 3 KynbOBUM MOPaHEHHS XMBoTa 6e3 HAasABHOCTI iH-
LUMX MOKa3HUKIB — BOHA cknagae 8,33%, npu abgomi-
HanbHIN TpaBMi, YCKNaaHeHIn TpaBMaTUYHUM LLIOKOM

Puc. 1 — YyTtnueicTb Ta cneundiyHicTb Mmogeni NnporHo-
3y peaKkTMBHOrO renaTnTy y NopaHeHux 3a pesyrnbsrarta-
mu ROC-aHanisy

® ®

Puc. 2 — CkpiHWOT BikHa NnporpamMmu Anst po3paxyHKy
WMOBIPHOCTI peakTUBHOrO renatuTy y nopaHeHnx
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(puc. 2B) imoBipHicTb 3pocTae go 55,50%. Cnig 3a-
3HaUUTK, WO ANS MNPaKkTUKM AOCTaTHbO BU3HAYUTU
Ginbw abo meHw 50% (3HayeHHs BigCiYEeHHS npu
nporHosysaHHi 0,5).

Lli aaHi MoxHa 3acTocoByBaTW MpU BU3HAYEHHI
TakTUKM J00BCTEXEHHS Ta NikyBaHHs. [pu nMoBIp-
HOCTi peakTuBHoro renatuty Oinbw 50% pAouinbHe
[OCHNiIKEeHHS «MNediHKoBMX Npob», a HeobXiaHICTb ni-
KyBaHHA BW3HA4Ya€TbCH KIiHIKO-IHCTpPYMEHTanbHUMM
AaHnUMK, 3MiHaMK yHKUIOHanNbHOro cTaHy renatouu-
TiB.

3anponoHoBaHa Mofenb MNPOrHo3y y nopaHe-
HUX, € edekTMBHUM MeTogom. LlikaBo BigmiTnTy,
Wo y nepenik npegukTopis NoCTTpaBMaTUYHOMO re-
naTuTy YBINWINW KMiHIYHI O3HaKW, SiKi € NPOsIBOM Ta
MPUYMHOK CUCTEMHOI TMNOKCii Ta iHToKcukauii. Came
Ui dhakTopy BBaXaloTbCA MPOBIAHMMW B MNaToreHe-

3i nocTTpaBMaTU4HOro renatuty. 3okpema, npu-
YnMHaMM MEeYiHKOBOI AMCKYHKUIT Yy nocTTpasma-
TUYHUX NaUieHTIB  BBaXaltTb 3HWKEHWA 4epes

rNOTEH3Iil0 MEYIHKOBUIN KPOBOTOK, BUBISIbHEHHS KaTe-
XOnamiHis, MiABULLEHUA BHYTPILUHBbOYEPEBHUA TUCK,
napeHTeparnbHe XapyyBaHHS, 3aCTOCyBaHHS MeguKa-
MEHTIB, 0COONMBO 3 neviHkoBUM MeTaboniamom [11],
remoparivyHui WOoK Ta peaHimauinHi gii [12-14], TpmBa-
ny rinoteHsito [15].

KpiMm upboro BigOMO, WO paHHsS MeviHkoBa AuC-
yHKLis acouitoBanaca 3 AOCTOBIPHO FipWwWMMKU Ha-
cnigkamu, BKMIOYHO 3 AOBLUMM YaCOM 3HAXOOXKEHHS Y
BIT, Ta BULLOKO BHYTPILUHBOrOCNITaNbLHOK neTanbHic-
Tio [16, 17], € bakTOpPOM pU3MKY CMEPTHOCTI Yy NaLlieH-
TiB 3 iHTpaabgomiHanbHoto iHdekuieto [18], nocToBip-
HO 36inblye Yac nepebyBaHHA y NikapHi TpaBMoOBa-
HUX NaLieHTIB He3amnexHo Bid HasBHOCTI/BIACYTHOCTI

KniHiyHa meguuynHa

NaTonoriYHNX 3miH y poboTi iHWKnX opraHis [19]. Tomy
OYXXe BaXNMMBMM € MakCMMaribHe paHHE BUSIBIIEHHS
nocTpaxaganux 3 BUCOKMM PU3MKOM MOCTTpaBMaTny-
HOro renaTtuTy, WO AacTb MOXMUBICTb 34IMCHUTY IiKy-
BanbHO-NPOMiNaKkTUYHi 3axoam Ta NonepeauT Baxky
NeYiHKOBY ANCYHKLHO.
BucHoBku
1. Hanbinbwwnit 3Ha4MmMummn bakTopamm pusmky
peakTUBHOrO renatuTy Micns BOrHenanbHUX
nopaHeHb €: aHemia (RR — 5,672 (3,931-
8,185) 3i cneumndiynicTio 0,951), MHOXMHHA
TpaBma M’sikux TkaHuH (RR - 3,870 (2,608—
5,744) 3i cneuudpivHicTio 0,833), TpaBma-
TmyHu wok (RR — 3,715 (2,401-5,748) 3i
cneumdiyHicTio 0,747). BennunHn RR MiHHO-
BMOYXOBOro xapakTepy MOpaHeHHsl, abaomi-
HanbHOI TpaBMKU Ta TPaBMU MEYIHKN 3HAXO-
aunaco B iHTepsani 2,0-2,7.

2. PerpeciiHa Mogenb MPOrHO3y pPO3BUTKY

peaKkTMBHOrO renatuty nicna BOrHenanb-
HOro MOpaHeHHs, B SKOI B SKOCTi NPEeauKTO-
piB BMKOPUCTaHi HasBHICTb abgomiHanbHol
TpaBMWN, MHOXWHHOT TpaBMN M'AKUX TKaHWUH,
TpaBMaTU4YHMIA LLUOK Ta aHeMisi Bonogie cne-
undpivnictio 87,5% Tta uytnueicTio 91,1%.
IH(bopmaTUBHICTL Moaeni NigTBepoXYeETbCA
pesynsratamn ROC-aHanizy: AUC — 0,879
(95% Al 0,810-0,929) npm piBHI 3HAYNMOCTI
<0,001.

MepcnekTuBamMn nopanblUMX [OCHIMKEHb €
BUSIBNIEHHS JOOATKOBUX (DaKTOPIB PU3MKY Ta 3HAYEH-
HSA OKpeMux BioXiMiYHMX MapKepiB ANsi MPOrHO3yBaH-
HA MOCTTPaBMAaTU4YHOrO renatuTy ON8 CBOEYACHOro
npu3HadYeHHs crneum@ivyHnX nikyBanbHO-npodinak-
TUYHNX 3axofiB.
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Risk and Forecasting Factors of Liver Dysfunction

in Military Persons with Gunshot Wounds

Savichan K. V.

Abstract. The purpose of the study was to improve the results of treatment of post-traumatic reactive
hepatitis in victims of gunshot wounds by improving the prognosis, early diagnosis and treatment.

Materials and methods. A retrospective analysis of 233 medical records of inpatients of wounded military
persons of 2014-2020 hospitalized in medical institutions of the Ministry of Defense of Ukraine for more than
14 days. All victims were examined in the laboratory using unified methods of laboratory tests. The value of
relative risk was calculated. The probability of liver dysfunction was assessed using binary logistic regression
with a comprehensive analysis of the values of individual indicators (risk factors). The informativeness of the
forecast was determined by sensitivity and specificity, which were calculated on the basis of true and false
(positive and negative) forecasts. Additionally, the quality of the binary logistics model was tested by ROC
analysis to determine the area under the ROC-curve (AUC).

Results and discussion. There was a significant difference in the frequency of detection of most of the an-
alyzed indicators: mine-explosive type of injury; presence of abdominal trauma, including liver trauma, multiple
soft tissue trauma, traumatic shock and anemia (p <0.05 according to Fisher’s exact test). Skeletal trauma
occurred in both subgroups with almost the same frequency, thoracic trauma more often, but not significantly
(p >0.05 according to Fisher’s exact test). All studied indicators had a significant risk of developing reactive
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hepatitis (upper and lower limits of 95 % confidence interval greater than 1.0). Anaemia had the greatest im-
pact (relative risk greater than 5.6 with a specificity of 0.951), followed by multiple soft tissue injuries (more
than 3.8 with a specificity of 0.833), traumatic shock (more than 3.7 with a specificity of 0.747). Relative risk
values of the mine-explosive nature of injuries, abdominal trauma and liver trauma were in the range of 2.0-2.7.
Using the method of Wald’s exclusion, a model of reactive hepatitis prognosis was created with a prognostic
value of a positive result of 78.9 %, a prognostic value of a negative result of 95.1 %, specificity of 87.5 %, and
sensitivity of 91.1 %. The results of the ROC analysis were evaluated based on the area under the ROC-curve
(AUC), which was 0.879 (95 % CI 0.810-0.929) at a significance level of <0.001. The cut-off value is 0.5. For
the convenience of usage of the described model, the mobile application was created.

Conclusion. The most significant risk factors for reactive hepatitis after gunshot wounds are anaemia, mul-
tiple soft tissue injuries, and traumatic shock. The model for predicting the development of reactive hepatitis
after a gunshot wound, made in the form of a mobile application, in which the presence of abdominal trauma,
multiple soft tissue trauma, traumatic shock and anaemia are used as predictors, has a specificity of 87.5 %
and sensitivity of 91.1 %.

Keywords: liver, reactive hepatitis, gunshot wounds, prognosis, internal diseases.
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MOXXJIUBOCTI V/IbTPA3BYKOBOI AIATHOCTUKUN
FEHITAJIbHOIO NMPOJIANCA
Y XKIHOK 3 EKCTPATEHITAJIbHOIOMNATOJIOTIEIO

XapkiBCbKUM HauioHanbHUA MeaU4YHUI yHiBepcuTeT, XapkiB, YkpaiHa

Mema — BU3HaYeHHS MOXNMBOCTEW YNbTPa3BYKO-
BOrO AOCHIMKEHHS B YOOCKOHanNeHHi nepegonepa-
LiMHOT AiarHOCTUKM reHiTanbHOro nporanca y XiHokK 3
eKcTpareHiTanbHO NaTonorieto.

Mamepianu ma memodu. O6cTexeHo 117 XiHOK
3 reHiTanbHMM NponancomMm, 3 Akux y 65 3axBopoBaH-
HA NOEOHYBArNoCs 3 eKCTpareHiTanbHOK NaTornorieto
(ocHoBHa rpyna), y 22 XBOpuUx — BUpa3HOI ekcTpareHi-
TanbHoI natonorii He 6yno (rpyna nopisHsAHHS), 30 Xi-
HOK ©e3 03HaK rHEeKONOorYHMX Ta eKcTpareHiTanbHux
3axBOPIOBaHb — KOHTPOSbHA rpyny.

[na BW3HAYEHHHA CTynNeHs reHiTanbHOro mnpo-
nanca BMKOPWUCTOBYBANU CUCTEMY KifbKICHOT OLiHKM
(POP-Q) (1996), BukoHyBanu nesatopHui Tect, Q-tip
TecT, TecT Bonney, TecTt BanbcanbBu, ypodrnoyme-
Tpito, Y3/l opraHiB manoro Ttasy, 30Kpema TpaHcBari-
HanbHy exorpadito Ta 4oNNepoMeTPIlo CyAnH OpraHiB
Maroro Tady Ta MPOMEXMHMN 3 BUKOPUCTAHHAM anapa-
Ty «Philips HD 11XE».

Pe3synbmamu. Y KOHTPOMbHIA rpyni OTpUMaHi
HacTynHi pesynstat Y3[: Ans HE3MiHHOrO Ta30BOro
OHa Oyna xapakTepHa CMMETPUYHICTb aHaTOMIYHUX
CTPYKTYpP, BUCOTa CYXOXMWITbHOMO LIEHTPY MNpPOMEX-
WHK (BiACTaHb Bif 30BHILUHBOIMO aHanbHOroO CiHKTe-
pa A0 BEPXHbOI TOYKM MEXi 3aOHbOI CTIHKM MiXBU =
PB 3a knacudikauieto POP-0) 1,2 (1,0-1,4) cm; ToB-
wrHa m. bulbocavernosus (y nonepe4yHoMy Ci4eHHi
Ha piBHIi BEPXHbOro Kpaw 30BHILUHLOrO aHasibHOro
ciHkTepy) 1,5 (1,4-1,6) cm. [liactas BHYTpILLHIX Kpa-
iB m. bulbocavernosus Ha piBHi 3aAHbLOI CTiHKW MiXBW;
Tonorpacis, TOBLLMHA Ta CTPYKTypa m. puborectalis —
Ginbwe 7 MM. BHYTpIWHIA aHanbHWiA cdiHkTep — 0,3
(0,2-0,37) cM, 30BHIWHIA aHanbHWUA cdiHkTep 0,33
(0,27-0,55) cm. Posmipy TpuKyTHMKA cevocTaTeBoi
fdiadparmu: goBxuHa ocHosu 5,3 (4,75-6,5) cwm; go-
BXWHa cTopiH 4,9 (4,8-5,1) cm.

Mpu reHiTanbHOMY Nponanci y XiHOK 3 ekcTpareHi-
TanbHOK NATOMNOTIE OTPUMaHI HaCTYMHI pe3ynbTaTu:
Npw ONYyLLEHHI CTaTeBUX OpraHiB BUCOTa CYXOXMUIbHO-
ro ueHTpy gopieHioBana 0,4-0,9 cm (Hopma GinbLue
1 cm), piactas Hixok nesatopie — 0-1,1 cm (y Hopwmi
Hemae), ToBwwmHa m. bulbocavernosus — 0,4-1,1 cm
(Hopma 6inblwe 1,5 cm), nnowa civeHHs m. bulbocav-
ernosus — 1,3-2,4 cm? (Hopma 2,0-2,4 cm?).

Mpn HenoBHOMY BUNadiHHI MaTkn abo Kynony
niXxBN BMUCOTA CYXOXMWITbHOIO LEHTPY [OOpiBHIOBana
0,3-0,7 cm, giactas Hixok nesartopis — 0,6-3,5 cm,
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ToBWMHA m. bulbocavernosus — 0,4-1,2 cm, nno-
wa civeHHa m. bulbocavernosus — 1,2-2,2 cm? lMpu
NMOBHOMY BMWNafiHHi MaTkyn abo Kynomy nixBu BUCO-
Ta CyxoxunbHoro LeHTpy gopisHioBana 0,0-0,5 cm,
fdiactas Hikok nesatopie — 1,0-3,3 cm, TOBLYMHA
m. bulbocavernosus — 0,4-1,3 cm, nnowja ciyeHHs
m. bulbocavernosus — 1,2-2,2 cm?

Y3[, 3a [ONOMOro HaBaHTaXyBallbHUX Mpob
(npoba BanbcanbBu) 4ae MOXIMBICTb B pPEXUMI pe-
anbHOro 4acy crocTepiratM 3a 3CyBOM OpraHiB Ta
TKAHWH Marnoro Tasy, BiOXWMMEHHS Big, HOPMaTUBHMX
MOKa3HUKIB, WO [03BONSE NpaBuibHO ChopmyBaTu
nnaH onepaTuBHOI KOpeKLii.

BucHoeku. 'eHiTanbHWin Nponanc 4acTo 3ycTpiya-
€TbCA Y XIHOK 3 eKCcTpareHiTanbHO naTororieto, 30-
KpeMa BpoHXianbHOK acTMO0, LyKpoBUM diabeTom,
OXMPiHHAM. CyyacHi MOXNUBOCTI YyNbTPa3ByKOBOIO
OOCNioKEeHH O3BONSATL BUKOPUCTOBYBATH iX B YOO-
CKOHaneHHi nepegonepauinHoi 4iarHOCTUKN reHiTanb-
HOro nporarnca y XiHOK 3 eKCcTpareHitanbHOK naTono-
rieto Ang niaBuweHHs1 ehEKTUBHOCTI JiKyBaHHS.

KniouoBi cnoBa: reHitanbHuin nponanc, ekcrpa-
reHiTanbHa NaTonoris, ynsTpas3ByKOBe AOCHIIKEHHS.

3B’A30K pobOTU 3 HayKOBMMM Nporpamamm,
nnaHamu, Temamu. [JaHa poborta € cbparmMeHTOMm
komnnekcHoi HOP kadenpw akyLuepcTsa i riHekonorii
Ne2 XapkiBCbKOro HaLioHanbHOro MeANYHOro yHiBep-
cutety «OnTumisauis giarHOCTUKU Ta NiKyBaHHA 3a-
XBOPHOBaHb PENPOAYKTMBHOI CUCTEMM Ta YCKIMAAHEHDb
BariTHOCTI Y XIiHOK 3 eKCTpareHiTanbHOK NaTonorielo»,
Ne gepxxaBHoi peecTtpauii 0121U11923.

BcTyn. Npobnema reHitansHoro nponanca (1)
Ma€e Benuke MeguyHe M couianbHe 3HaYeHHs Yepes
MNOro HeraTMBHMI BNIIMB, SIK HA CTaH 300pOB’s, TaK i Ha
AKICTb XXUTTS XKIHKW.

3a ctyneHeM posnoBclompxkeHHsa [Tl mae Ha3sBy
«MpuxoBaHa enigemisy, TOMy L0 KOXHa TPETS XiH-
Ka CTpakgae Ha BKasaHy naTonorito B PisHi nepioan
XuUTTs, ocobnueo B noxunomy Biui. lMporpecytoye
CTapiHHS HaceneHHs NNaHeTu CnpusTMMe TOMY, Lo
B HacTynHi 30 pokiB KinbKicTb XiHOK 3 [T1 noaBOIThb-
€S, a KiNbKiCTb OnepaTUBHOIO fiKyBaHHS 36iNbLLIMTLCS
y Oekinbka pasiB. 3a gaHMMu pi3HUX aBTOpPIB B €KO-
HOMIYHO PO3BMHEHMX KpaiHax Ha HETPUMAaHHS Cceui
cTpaxaatoTb Ginblie Hixx 50% XiHOK, Lo B BiNbLLOCTI
Bunagkis obymosneHo M1 [1]. ['T1 HeraTnBHO BNNvBae
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Ha CycCniflbHe XWUTTS, NCUXOMOTNYHUI CTaH XBOPUX, BU-
Knukarouu couiarnbHy isonsuito, cekcyanbHy AucdyHK-
Lilo Ta BWMHUKHEHHs1 Aenpecii. Mpuyomy GinbLwicTtb
XBOPUX 3amMOBYY€E Npobrnemy sik Yepes Heobi3HaHICTb
OOCHArHeHb CyYyacHol MeauumHK, Tak i Yepes iCHyBaH-
HS 3acTapinux Norns4iB Ha BKasaHy naTtonorito [2].

Cepeg npuuuH [Tl nepeBaxatTb PO3POAXKEH-
HSA Yyepes3 NPUPOAHI LUNAXM, NONOrOBUN TpaBMaTuU3M,
TsKKa (pisvyHa npausd, npodecinHmin cnopT, BpoaxXe-
Ha HECMPOMOXHICTb CMOSYYHOI TKaHWHW, aHomanii
po3BUTKY Mapame3oHedpanbHUX MNPOTOKIB, MyXnu-
HKW, cnankoBWi MpoLec y Marnomy Tasi, peTpoBep3is
MaTKW, XPOHIYHI 3aKpenu, piske CXyaHEHHs!, 3aranbHa
acTeHis, NigBULLEHHA BHYTPILUHbOYEPEBHOIO TUCKY,
KYPiHHS, NMMOCKOCTONICTb, NOXunun Bik. Y 64,7% Bu-
nagkis M cynpoBO4KYETLCS MNOPYLUEHHSAMW aHaTOMIT
Ta3oBoOro gHa [3, 4].

Takox Ha po3sutok [T1 cyTTEBO BNNMBaE HasaB-
HICTb Y XBOPOIi eKCTpareHiTanbHOI naTonorii, 3okpema
3axXBOPIOBAHHS OpraHiB AmxanbHOI CUCTEMU, OXUPIH-
Hs, uykposun giabet (L) [5]. JoBeneHo, Lo y XBO-
pux Ha [T1 naTonoris opraHiB AnxaHHS 3ycTpivyanacs
B 36,6% BuMnNagkiB, a HasiBHICTb XPOHIYHOrO Kallnsi
KopentoBana i3 TepMiHOM BUHWUKHEHHS [T1 Ta popmy-
BaHHAM peumamsis [6].

HapgnuwkoBa Bara € ogHUM 3 (pakTopiB po3BU-
TKy nporanca oOpraHiB Manoro Tasy: niaBuLLEeHWi
BHYTPILUHbOYEPEBHUI TUCK Ha TIi OXUPIHHA Ma€E He-
raTMBHy [fil0 Ha CTaH 3B’S304HO-hacLianbHOro Ta
M’AI30BOro anaparty manoro tasy. [1pu oXupiHHi 2-3
CTyneHs1 e(peKTUBHICTb ONEPATMBHOIO MiKyBaHHS 3Ha-
YHO 3HWXKYETbCS, BENUKA WMOBIPHICTb peunanBiB Ta
MOBTOPHE XipypriyHe BTPYYaHHSA YCKMagHIoWTb Npo-
uecw peabinitauii [7].

L0 3Ha4yHO nopywye Tpodoiky TKaHWH, 30Kpema
cTateBux Wnaxis. OgHie0 3 NPUYUH BBaXaloTbCA Ae-
reHepalis Cnony4Hoi TKaHWHW, HEQOCTaTHICTb Kona-
reHy, TpodpivHi posnagw, Wo moxe ByTn NoB’a3aHo 3i
3MiHamMK BMICTy cTaTeBuUX ropMoHiB [8]. XipypriuHe ni-
KyBaHHs [T1 y xBopux Ha L[] 4acTo 3akiH4yeTbCs pe-
LUWAMBOM MNponancy reHitanin yepes HECMPOMOXHICTb
TKaHWH, ypaxeHux L[, 3pocTtatucs Ta BigHOBMNOBa-
THCS.

EdekTuBHICTb onepaTtnBHOro BTpy4aHHs npu M1
3anexuTb K Big XipypriyHoro mertoay, Tak i Big cTa-
HY XiHKM, HASBHOCTI eKCcTpareHitansHoi natonorii. He
OUBMSIYUCH HA PIBHOMAaHITHICTb Cy4acCHUX giarHoCTU4-
HUX METOAIB Ta YAOCKOHANEHHs XipypriYyHoro miky-
BaHHS, YacToTa peunavBiB 3anuWaeTbCs BUCOKOIO.
Y CBOW 4epry, MOLMPEHHST OiarHOCTUYHUX MOXMU-
BOCTEl [O3BOMSE Kpalle 3po3yMmiTu naTtodidionoriyHi
MeXaHi3MV 3aXBOPIOBAHHS, LWLO CNPUATUME NPUNHATU
KapAouHarnbHe pilleHHs y BMOOpi ageKksBaTHOro miky-
BaHH4 [9, 10].

[HKOHTUHEHLUiA nicnsa  XipypriyHOro nikyBaHHS
M (6inbwe 20%) Bka3ye Ha HeobXiaHICTb SKICHOro
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nepeponepauinHoro o6CTexXeHHs1 3 METOH NMOKPaLLEH-
HA pesynbratiB onepaduii. O6’ekTMBHE goonepalinHe
0OCTEXEHHSA XBOPOI CNPUSAE BCTAHOBMNEHHIO NPaBub-
HOro AiarHo3sy, Bubopy Metofa KopekLii, BUSHAYEHHHO
pusunka peumamsy [11].

Haxane Ha cborofHi He icHye eanHOro nornsay
Ha OiarHOCTMYHI NigXoam Ta LiHHICTb pi3HUX MeToAiB
AiarHoCTUKM B nepegonepatinHomy nepiogi y XBopux
Ha [T] Ta ekcTpareHiTanbHOW natonorietn. He BMKO-
PUCTOBYIOTLCS B MNOBCAKAEHHI NPaKTUL METOAM, Lo
003BONSATb BU3HAYUTM aHaATOMIYHI Ta TonorpadiyHi
3MiHW NPOMEXMWHWU, M’A3iB Ta30BOro AHa, CE4YOBOro
Mixypa, npsamoi kuwkm [12]. 3okpema 3acTocyBaHHS
ynbTpa3BykoBoro gocnimkeHHs (Y3[) B obCTeXeHHi
xBopux Ha [Tl cnpuaTume TOYHOMY BU3HAYEHHI aHa-
TOMO-(pyHKLIiOHaNbHOT naTonorii Ta BUGopy naToreHe-
TYHOI Tepanii [13].

MeTa pocnigkeHHA — BM3HAYEHHA MOXIMBOC-
TEeN ynbTPa3ByKOBOIO AOCHIAXKEHHSA B YOOCKOHAIEHHI
nepegonepauinHoi  AiarHOCTUKU FeHiTanbHOro npo-
nanca y XiHOK 3 eKCTpareHitTanbHOK NaTomnorieto.

Martepian Ta metoau gocnimxkeHHsA. B gocni-
DPKEHHI NpurHann yvacTtb 117 xiHok 3 [T1, 3 akux y
65 3axBOpPIOBAHHS MOEQHYBANoCcs 3 ekcTpareHitanb-
HO0 nartororieto (OCHOBHa rpyna), y 22 xBopux — Bu-
pasHoi ekcTpareHiTanbHOI natonorii He Byno (rpyna
nopiBHAHHSA), 30 XiHOK 6e3 03HaK riHeKOoNoriYHMx Ta
eKcTpareHiTanbHUX 3axBOPKOBaHb CKIIanu KOHTPOSlb-
Hy rpyny. 20 XBOpMX OCHOBHOI rpynu cTpaxpanu Ha
XPOHIYHi 3aXBOPIOBaHHA AMXanbHOI CUCTEMU — Nepe-
BaXXHO OpoHXianbHy acTMmy (neplia KniHiyHa rpyna);
20 XiHOK Mann OXupiHHSA (gpyra KniHidHa rpyna), 25
XIHOK cTpaxxganu Ha L[] gpyroro tuny (TpeTs KIliHiy-
Ha rpyna).

HocniopxkeHHa npoBeaeHo y BiaaineHi onepaTtme-
HOi riHekonorii 3 manoiHBa3usHo Xipyprieto KHI
XOP «ObnacHa kriHiYHa nikapHsi», sike € KNiHiYHO
0a3soro kadenpw akywepcrTea Ta riHekonorii Ne2 Xap-
KiBCbKOro HaL,iOHaNbHOIO MeQUYHOrO YHIBEPCUTETY.

HocnigxeHHs npoBeeHO Y NOBHIN BigNOBIAHOCTI
[0 iICHYUNX MDKHAPOOHUX Ta BiTYU3HAHMX BiOETUYHNX
HOPM Ta NMpaBwUST BUKOHAHHSA KMiHIMHUX OOCHigKEHb 3a
yyacTio ntoauHu (FenbciHcbka geknapadis, MixxHapog-
He KepiBHUUTBO Mo eTuui GiomegnyHMx OOCHioKEHD,
BenbMOHTCKMI 3BIT TOLLO). YCi y4aCcHMWLi OOCHIMKEHHS
Oynu iHdopmoBaHi LWoao A0BPOBINbLHOI yyacTi y Ao-
CNiPKEHHI N KOHMIOEHUINHOCTI oTpuMaHoi iHdopma-
uii, Ta Manu BUYEpnHy NUCbMOBY iHOPMaLio LWOAO
OCHOBHOI METU Ta 3aBAaHb OOCNIAXKEHHS, i NOro Tpu-
BanocTi Ta cyTi. [NauieHTkn npuinmanu y4actb y npo-
BEAEHOMY AOCHIMKEHHI NOBHICTIO 3@ BNAaCHUM BaxkaH-
HSAM, LWO MiATBEPOXKYETLCA OCOBMCTMM MiAMMCaAHHAM
BianoBigHol iHbopmoBaHoi 3roan. KoxHa nauieHTKa
ocobucto Oyna noiHgopmoBaHa LWoA0 OOO0B’A3KIB
Ta npaB i MOXIUBOCTI 3aBepLUMTVN LOCHIAXEHHS Y
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MeAaunyHi Hayku

OyOb-SKMIA MOMEHT MOro NPOBEAEHHS 6e3 Byab-Akux
HacnigKiB Ta NOSACHEHHSA MPUYUH CBOIX AiN.

Onsa BnsHaveHHs ctyneHs [Tl BukopmucToByBanu
cuctemy KinbkicHol ouiHkn (POP-Q) (1996), BUKOHY-
Banu neesatopHui TecT, Q-tip Tect, Tect Bonney, TecT
Banbcanbsu, ypodnoymetpito, Y3[, opraHiB manoro
Tasy, 30Kkpema TpaHcBariHanbHy exorpacito Ta go-
nnepomeTpito CyanH opraHis Manoro Tasy Ta npoMex-
WHW 3 BuKopucTaHHaM anapaty «Philips HD 11XE».
Kpim 3aranbHOro KkniHiko-nabopaTtopHOro oGCTeXeH-
HS XBOPWX KOHCYMNbTyBaB YpOnor Ans BU3HAYEHHS
CTYMEHs1 HETPUMAHHS cedi. MarHiTHO-pe3oHaHCHy Ta
KOMIM'IOTEPHY TOMOrpadito BUKOHyBanu y pasi Heob-
XiQHOCTI ANsi BU3Ha4YeHHs obcAry onepaTMBHOIo BTPY-
YaHHHA, 0CcobnMBO NPV peumanBax 3axBOPHOBaHHA 3
BUKOPUCTaHHAM BignNoBigHOT anapaTtypu.

Y3-ckaHyBaHHS 3[iiCHIOBaNocs 3a [ONOMOro
TpaHcBariHanbHOro fartyvka (BMCOKOYACTOTHOrO ni-
HiMHOro gaTtymka), npoBogunocs BariHanbHe abo ne-
pUHeanbHe CKaHyBaHHSA (Hanpuknag, npu pyouesin
Aedopmadii nixen). MauieHTka 3Haxogunacs Ha riHe-
KonoriYHOMy Kpicni B cTaHOapTHIN No3i — nexadn Ha
CMWHI i3 3IrHYTUMKM B KOMIHHSAX HOramu. Y cevyoBOMY
Mixypi 3Haxogunocs go 200 mn ceuyi. CnovaTky npo-
BOOUNW AOCHIOKEHHS TAa30BOro AHa, AaT4YMK BCTAHOB-
noBanu BepTUKanbHO Ha PiBHi MPUCIHKY MiXBW, BUKO-
HyBanu cepito napanenbHUX NOMNepPeYHUX CKaHiB Bif
aHyca B HanpsIMKY LUWAKA MaTKu, 3a AOMNOMOIoK AKMX
BU3Ha4Yanm 36epexeHiCTb aHanbHMX CQiHKTEpIB, TO-
norpadito Ta niHiNHi po3mipn M’A3iB Ta3oBoI Aiadpar-
MW, BUCOTY CYXOXWIbHOIO LLEHTPY NPOMEXMHU, NOSo-
XeHHA nydkiB m. levator ani. 3a gonomoro nosao-
BXXHbOMO CKaHyBaHHSI BU3Ha4Yanum TOBLUMHY feBaTopiB.
CnpOMOXHICTb BHYTPILLHBOIO COiHKTEPA YpeTpu BU-
3Hayanu 3a 4onomMorolo Metoamkm 3D-peKoHCTPYKLT
abo 3a ouiHKO onocepedkoBaHUX O3HakK CAiHKTep-
HOi HepgocTaTHOCTI. BusHavyana goBXuHy ypeTpu (Bifg
OUCTanbHOI Bi3yani3oBaHOi OiNsHKW OO LUNAKK CeYOo-
BOro Mixypa, LUMPUHY YPeTpu Ha PiBHI LLNNKN CE4OBO-
ro Mixypa, BiHOLLEHHS 1T 40 HMXHBbOIOo Kpato cumdiay,
HasiBHICTb abo BiACYTHICTb nponabyBaHHA 3afHbOI
CTiHKM ce4yoBOro mixypa (uuctouene). Nposognnocs
BMMIpPIOBaHHSA KyTa BiAXWUMEHHS ypeTpu Big BepTu-
KanbHOI oci Tina (KyT A) Ta KyTa, yTBOPEHOrO 3agHbOK
CTiHKOI YPETPYU Ta 3aHbOK CTIHKOK CE4YOBOIO Mixypa
(kyT B). Oani npn BariHansHomy Y3[] Bu3Havanu no-
NOXEHHS LUMNKN MaTKM BIQHOCHO cumaidy Ta Bxoay
00 nixBW, 03HakM Aedopmadii Ta CTPYKTYPHUX 3MiH
NPsIMOI  KALLIKW, HAasiBHICTb peKTouerne, MNOSOXEHHs!
CN130BOi 0BOMOHKN 3a4HbOI CTIHKM NiXBW. YCi BUMipH
NpoBOAUNUCS ABidi: B CTaHi CNOKOK Ta NPy BUKOHAHHI
npobu Banbcanbeu.

CratnctmyHa obpobka OTpMMaHux AaHux npo-
BeJeHa 3a JONOMOro MEeTOAIB napamMeTpudHol cTa-
TUCTUKM 3 3acTOCyBaHHAM nporpam «Statistica 6.0» i
«Biostat».
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Pe3ynkTaTv AocnigkeHHA Ta iX oGroBopeH-
HA. Bik XxBOpuxX XiHOK konmBagcs Big 55 oo 72 pokis,
cepefHin Bik XiHOK mepoi rpynn — 59,2157 poku,
apyroi — 60,5+4,5 poku, TpeTboi — 66,4 +£3,8 poku,
rpynu NOpiBHAHHA — 64,6£6,2 pOKK, KOHTPOMbHOI rpy-
nm — 63,8+2,4 pokiB. 3BepTae Ha cebe yBary Hanmo-
noALwmn BiK Yy XiHOK i3 3aXBOPIOBAHHAMW AMXanbHOI
cuctemu, Hanuctapiwmn — y xsopux Ha L. OasHicTb
3axBOpIOBaHHA konuvBanacs Big 2 go 10 pokiB (y ce-
penHbomy 7,1+3,5 pokiB).

Ckapru nauieHTOK OCHOBHOI rpynu Ta rpynum nopis-
HSAHHS Bynu cnopigHeHMMKN: ANCKOMAOPT, NOB’A3aHUI
i3 399HHAM BXOA4Y 00 MiXBW, «XMNOMNaHHA NOBITPs» Nig
yac cTaTeBOro akTy, CUMMTOMW CTPECOBOro HETpu-
MaHHs1 Cevi BapitoBanu 3a KinbKiCTi0 BTpadeHoi cedi
BiZl HE3HAYHOI 40 NOCTINHOIO BUTiIKAHHS. TakoX XBOpi
BigMiYanu Big4yTTs CTOPOHHBLOrO Tina y nixsi, AWC-
KOMCOPT Yy CUASYOMY MOMOXKEHHI, YTPYAHEHHS MNpwn
CMOPOXKHEHHI Ce4YOoBOro Mixypa, NpsiMOi KULLKKW, Npo-
SIBU LIUCTUTY, FOCTPY 3aTPUMKY Cedi, TPODivHi BUpasku
Ha CNU30Bi NOBEPXHI MiXBW, OCOBNMBO KONWU CTaTeBi
opraHu siki BUnanu He BNpasnsmcs.

Cragpii I'T1 3a POP-Q Bu3Ha4anucs nicns riHeko-
NOriYyHOro ormnsAay: Wwuiika MaTku Mana HopMarbHi abo
€NIOHroBaHi po3Mipu, NPOBIgHAa ToYka nNponancy mana
3Ha4yeHHs >+1 (ONyLWeHHs Ha AUCTaHUil Hux4e 1 cM
Bif, riMeHanbHOro KinbLs), anikanbHa To4ka fokanisy-
Banacs MeHLe HiX -6 cM Big iHTpoiTycy. 1-2 cTagia
M 6yna BuknOYeHa 3 HaLWIOro AOCHISKEHHS Yepe3
NPU3Ha4YeHHs KOHCEPBATUBHOTO NiKyBaHHSA, NaLieHT-
kam 3 3-4 ctagiamm [Tl BUKOHyBanocs onepaTuBHe
NiKyBaHHS.

Y pesynbrati ornsigy Ta riHeKororiyHoro obcre-
XXEHHS y XIHOK nepLuol rpynu NoBHE BUNaiHHA BU3Ha-
yanocs y 6 (30%) xBopux, HenosHUM nponanc —y 12
(60%), BUNagiHHA KynbTi Wnnkm matkm —y 2 (10%). Ta-
KOX Y XiHOK Bynu BusHadeHi: yuctouene —y 10 (50%),
pekTouene —y 6 (30%), ypetpouene —y 1 (5%), ctpe-
coBe HeTpumaHHs cevi — Yy 8 (40%), roctpa 3aTpumka
cevi—y 4 (20%), nekybitanbHa Bupaska — y 5 (25%).

Y rpyni NOPIBHSAHHA Ui NOKa3HWKM BU3HaYanucs
HaCTYMHUM YMHOM: MOBHE BMMNAaiHHA BM3HA4anocs y
12 (54,5%) xBopux, HenosHWI nponanc —y 6 (27,3%),
BUMNAAiHHA KynbTi WWAkn Matknm — y 1 (4,5%). Takox
y XiHOK Uiel rpynu 6ynu BusHaveHi umctouene —y 10
(45,5%), pektouene —y 3 (13,6%), ctpecoBe HeTpu-
MaHHS cevi —y 5 (22,7%), roctpa 3aTpumKa cedi—y 3
(13,6%), nekybitaneHa Bupaska —y 2 (9,1%). MNopis-
HSNMbHa XapakTepUCTMKa BKasye Ha Oinbll YacTe He-
NoBHEe BUMNAAIHHSA Y XiIHOK 3 AuXanbHUMU po3nagamu,
pekToLene, CTPeCcoBe HETPMMaHHS Cedi, B TOM Yac K
uucTouerne, roctpa 3aTtpyMMka cedi bynu mamke ogHa-
KOBMMMU 33 4acTOTOH.

BapiaHtu Tl y XiHOK 3 OXMPIHHAM BKMOYanu
HaCTynHY NaTonorito: enoHradis Ta pybuesa gedop-
Mauis wunkn matkm (2/10%), onyweHHa nepegHbol
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CTiHKM nixBu — umctouene (9/45%), onylleHHs1 3a-
OHBOI CTiHKM nixBu — pektouerne (8/40%), HenoBHe
BUNafiHHA BHYTPILWHIX cTaTeBux opraHiB (9/45%),
roctpa 3atpumka cedi (3/15%), HeTpumaHHs ceui
(3/15%), ypetpouene (2/10%), BunagiHHA Kynona
nixsu (1/5%), NOBHe BUNAaAiHHA BHYTPILLHIX CTaTEBUX
opraHiB (4/20%), cTapwii NiCnANONOroBUA po3puB
npoMexunu (1/5%). Takum YMHOM, Y XKIHOK 3 OXUPIH-
HAM HandacTiwe 3ycTpivanocb
HernoBHe BUMafiHHA BHYTPILLUHIX

KniHiyHa meguuynHa

Mpu Tl y XiHOK 3 eKcTpareHiTanbLHOK naTorno-
ricto OTpUMaHi HacTynHi pe3ynsTaTn: Npu ONyLUEHHI
CTaTeBMX OPraHiB BUCOTa CYXOXWUIBHOIO LEHTPY O0-
pisHioBana 0,4-0,9 cm (Hopma Ginblwe 1 cm), agiactas
Hi>kok nesatopiB — 0-1,1 cm (y HOpMi HEMaE), TOBLLK-
Ha m. bulbocavernosus — 0,4-1,1 cm (Hopma GinbLue
1,5 cm), nnowa cideHHa m. bulbocavernosus — 1,3-
2,4 cm? (Hopma 2,0-2,4 cm?) (Tabn. 1).

Ta6nuusa 1 — MNokasHukn Y3[ y XiHOK 3 eKCTpareHiTanbHOK NaTonorieto

ctateBux opraHiB (45%), uucro- HenoBsne MoBre
Lene (45%), p'eKTou,ene (AfO%.)’ OnylweHHs | BUNagiHHA | BunagiHHA
MOBHE  BUNAAIHHA ~ BHYTPILIHIX MokasHuk cTaTeBuUX MaTku MaTKm Hopma
crateBux opraHis (20%), roctpa opraHiB | a6o kynony | a6o kynony
3aTpumka cedi (15%), HeTpu- nixsu nixsu
MaHHs cevi (15%). BucoTa cyxoxunsHoro

Y rpyni 3 LA natonoria |ueHTpy, czn 0.4-0.9 0.3-0.7 0.0-0.5 >
O6yna npeacrtasneHa HacTyn- | [liactas HiKok
HUM YMHOM: HEroBHe BuMNa- |nesaTopiB, CM Call 0.6-3,5 1.0-3.3 remae
OiHHA  BHYTPIiWHiIX  cTateBux | TosumHa m. bulbocav- 0411 04-12 04-13 >15
opraHis (11/44%), onyweHHs |ernosus, cm Y - L ’
nepeaHboi CTiIHKM NixBM — uuc-  |lnowa civeHHs m. bul- 1324 19229 1229 20-24
Touene (18/72%), onyleHHs 3a- | bocavernosus, cw? T T o o

OHBOI CTiHKM MiIXBU — pekTouerne

(12/48%), noBHE BUNaAiHHSA BHY-

TpiWwHix ctateBux opratis (13/52%), HETpUMaHHS cedi
(3/12%), cTapwuii nicnANOnNorosui po3pme NPOMEXNHU
(1/4%). Takum YnHOM, y xiHok 3 I'T1 Ta LI HavvacTiwe
3yCcTpiyanocb HernoBHe BMNAadiHHS BHYTPIWHIX cTa-
TeBux opraHiB (44%), unctouene (73%), pektouene
(48%), noBHE BUMAAiHHA BHYTPILLHIX cTaTeBMx opra-
HiB (52%) 3 NOPYLUEHHAM (DYHKLIN CYyMDKHUX OpraHis.

AHanisytoum BapiaHTu 1 B 3anexXHOCTi Bifg ekc-
TpareHiTanbHOI naTonorii, 3Beptano Ha cebe yeary,
LLIO HEMOBHE BUMaAiHHA Byno YacTiwe npu 3axBopto-
BaHHsSIX AguxanbHoi cuctemu (60%), noBHe BuNagdiH-
HS1 — NpuW LyKpoBoMmy fiabeTi (52%), unctouene — npu
OXUPIHHI (45%).

Y KOHTPOMbHIN rpyni OTpMMaHi HacTynHi pe-
3ynstatn Y3[: ons He3MiHHOro Ta3oBoro AHa 6yna
XapaKTepHa CUMETPUYHICTb aHATOMIYHUX CTPYKTYp,
BMCOTa CYXOXWUINBHOIO LIEHTPY NPOMEXWHU (BiaCTaHb
Bi 30BHIWHLOrO aHanbHOro cdiHKkTepa A0 Bepx-
HbOI TOYKM MeXi 3agHbOI CTiHKM nixBn = PB 3a kna-
cudikauieto POP-O) 1,2 (1,0-1,4) cm; ToBLWUHa m.
bulbocavernosus (y nonepe4yHoMy CideHHi Ha piBHi
BEPXHbOMO KPak 30BHILLIHLOrO aHanbHOro cgiHkTe-
py) 1,5 (1,4-1,6) cm. [iactas BHyTpiWHiX KpaiB m.
bulbocavernosus Ha piBHi 3agHbOI CTiHKW MiXBU; TO-
norpadisi, TOBLWMHA Ta CTPyKTypa m. puborectalis —
Ginbwe 7 MM. BHYTpIWHIA aHanbHWiA coiHkTep — 0,3
(0,2-0,37) cm, 30BHIWHIN aHanbHun cdiHkTep 0,33
(0,27-0,55) cm. Posmipy TpuKyTHMKa cedocTaTe-
BOi giadparmu: goBxuHa ocHoBu 5,3 (4,75-6,5) cwm;
OOBXWHa cTopiH 4,9 (4,8-5,1) cm.
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lMpu HenoBHOMY BuMNagiHHi MaTkM abo Kynony
NiXBU BMCOTA CYXOXWIBHOMO LEHTPY [AOpiBHIOBana
0,3-0,7 cm, piactas Hixok nesartopie — 0,6-3,5 cm,
ToBWMHA m. bulbocavernosus — 0,4-1,2 cm, nnowa
ciyeHHs m. bulbocavernosus — 1,2-2,2 cm? (puc. 1).

Puc. 1 — XBopa P, 59 p. Y3[l, HenoBHe BNNagiHHSA
MaTKK, po3XoKeHHst m. levator ani

Mpu noBHOMY BUNaAiHHI MaTku abo Kynony nixsu
BMCOTa CYXOXWUNbHOro LeHTpy popisHioBana 0,0-0,5
CM, giactas Hixok nesatopis — 1,0-3,3 cm, ToBLMHA
m. bulbocavernosus — 0,4-1,3 cm, nnowa CiYyeHHs
m. bulbocavernosus — 1,2-2,2 cm? (puc. 2).

Takox 6yno npuaineHa yeara Y3[l TasoBoro
AHa Mpu TpaBMaTUYHUX MOLUKOMXKEHHSX NEepPeBaXKHO
B nororax (po3puB npomMexuHu abo nepiHeoToMis,
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Puc. 2 — XBopa B., 63 p. Y3[l, noBHe BUNagiHHA MaTKu:

a — po3xomkeHHs m. levator ani, 6 — 3Ha4YHe 3MEHLLEHHS BUCOTU NPOMEXMHU

enigiotomist). PybueBi 3MiHW MPOMEXWHM BUABMSA-
IOTbCA He3anexHo Big TepMiHy OaBHUHM Yy BUrNA4I
ACUMETPIi CYXOXMUMBbHOTO LIEHTPY MPOMEXMHM Ta MNo-
PYLUEHHSI KOHTYPiB M'A30BMX My4KiB, HAsiBHICTb CMO-
NYYHOTKaHWHHKX (rinepexoreHHnX) BKMoYveHb. Y 40%
pybeub HEMOXIMBO Oyrno nobaunTu Npu riHeKonoriy-
HOMY Ornsgi ane BiH BidyanisyBaBcsa 3a 4OMOMOrOK
Y3 y Burnsaai NOOAMHOKUX FiNepexoreHHUX BKIo-
yeHb. Y 20% BusiBNANacs acuMeTpid M'A30BUX Myu-
KiB, AedbopmaLia Ta BATOHYEHHS fieBaTopiB, Aiactasy
CYXOXUITbHOMY LeHTpi. [liarHocTuyHe 3HayveHHs Y3[
nonsrae B TOMy, WO Liel MeTog Aonomarae BU3HauYnTH
Tonorpacdito TpaBMOBaHOI NPOMEXUHW ANS Xipypriy-
HOI Kopekuii, a y nmicnaonepauiiHomy nepiogi — Bu-
ABUTM remMaToMu, napanpokTuT, AedeKTn Crm3oBol
NPSIMOI KiLLIKA.

Y3[l 3a [ONOMOrol HaBaHTaXyBasibHUX MNpPob
(npoba BanbcanbBu) gae MOXIMBICTb B PEXUMI pe-
anbHOro Yacy cnocTepiratM 3a 3CyBOM OpraHiB Ta
TKaQHWH Manoro Tasy, BiOXWMMEHHS Bi HOPMaTUBHUX
MOKa3HMKIB, LIO O03BOMSE MpaBuIibHO ccopmyBaTtu
nfaH onepaTMBHOI KOpeKL,l.

Axwo Y3[ Bkasye Ha nepeaHin nponanc reHita-
nin (ypetpouene, uMcrouene), a po3tallyBaHHs MaTku
npaBusibHE, TO MAEMO CMpPaBy 3 MOLUKOXKEHHSAM JIOH-
HO-LUMKOBOI hbacLii Ta € HeOBXiOHICTb B PEKOHCTPYK-
Uil MiXypoBO-NixBOBOI MNeperopogku. AKWo BU3Ha-
YeHU anikanbHW nponanc (onyweHHs, BUMNagiHHA
MaTku abo WMNKM MaTkn abo Kynorna nixsu 6e3 CTiHOK
nixeu), TO Le BKA3ye Ha MOLIKOAXEHHS diKCYH4Ooro
3B’A3KOBOrO anapary nepeLunnky matku Ta Heobxia-
HOCTI B YKPIMM€eHHi Kynpuko-MaTKOBUX, KapAnHanbHUX
Ta MapTiHIEBCbKNX 3B’A30K. 3aAHil nponanc reHitanin
(pekTouene) y CyKynHoCTi 3 NpaBWSIbHUM MOJTOXEH-
HAM MaTKu BKasye Ha MOLUKOMXKEeHHs m. levator ani,
pekToBariHanbHOI Neperopoak1, aHanbHoOro cgiHkTe-
pa, Wo noTpebye BMKOHAHHA NEBATOPONIacTUKX Ta
nepuHeopadil.
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Pedersen L. Ta cniBaBT. npu obGcTexeHHi 521
XiHKM 3a gonomorot pytuHHoro Y3[ y 507 >xiHok
(97,3%) BusiBUNM cMMnTOMUM Nporancy Ta BiACyTHICTb
crneuundivyHnX NnokasaHb Anst TpaHCBariHanbHOro yrb-
TPa3BYKOBOro JOCHIMKEHHSA, ToAi SK 14 XiHoK (2,7%)
OTpMMYyBanu CKaHyBaHHS 3a NoKa3aHHsM, cepef AKnX
y m'aTbox (35,7%) BUABMIN pakK. Y XIHOK i3 BUKITHOYHO
cumnTomamu nponancy 59 (11,6%) manv Bunagkosi
3Haxigkyn Ha TpaHcBariHanbHOMY YrbTPa3BYKOBOMY
CKaHyBaHHi, ane BCi BOHN Bynun gobposkicHnmn. Og-
HaK y ABOX MaLieHTOK Mi3Hiwe OyB AiarHocToBaHWN
paK, He MNoB’sA3aHWA 3 MOYaTKOBUMWM pesynsratamu
yNbTPa3BYKOBOro AOCNIAXEHHS [14].

Garcia-Mejido JA Ta cniBaBT. Nnpu TpaHcnepiHe-
anbHOMY YrbTpa3BYKOBOMY LOCHIAKEHHI BM3Ha4Yanu
Havikpalwmn napameTp (BigcTaHb Big nobka 0o WMR-
KW MaTKu, Bif nobka go AHa maTku abo Biag nobka o
[yrnacoBoro NpocTopy), 'PYHTYHOUUCH Ha Pi3HMLI MiXK
BUMIiptOBaHHAMK, 3pOONEHMMUN B CTaHi CMOKOK Ta 3a
Tecty Banbcanesu. Came pisHuus =15 mm y BigcTaHi
MiXX MOOKOM i AHOM MaTKu B CMOKOK Ta 3a LOMOMO-
roto Tecty BanbcanbBu fo3sonuna astopam goorne-
pauinHO 3AINCHUTN andyepeHuianbHy AiarHOCTUKY MiX
nposnancom MaTku i NOOOBXEHHSAM LUMIAKN MaTkn 6e3
nponancy [15].

TakuM 4YMHOM, Y XKIHOK NOXMMOro BiKy BM3Haya-
€TbCs1 HU3Ka eKcTpareHiTanbHOI NaTonorii, sika noTpe-
Oye andepeHuinoBaHoro nigxody Ao Bubopy metogy
NiKyBaHHS 3 ypaxyBaHHsSIM iHOMBIOyanbHUX BNacTu-
BOCTEN OpraHiaMy XiHkn. MoOXnN1BOCTI Cy4aCHOrO yrb-
TPa3ByKOBOrO OOCHiIKEHHSA 3HA4YHO AOMoOMaralTb y
nnaHyBaHHi ONTUMAnbHOrO XipypriYyHOro BTPYYaHHS
Ons edeKkTMBHOro nikyBaHHSA reHiTanbHOro nponan-
Ca, a TakoX BWUMAOKOBOMY BUSABMEHHIO MYXITMHHUX
YTBOPEHb.

BucHoOBKMU. [eHiTanbHWUin nponanc 4acTto 3ycTpi-
YaETbCA Y XKIHOK 3 eKCTpareHiTanbHOK NaTosorieto,
30Kpema OpoHXianbHOK acTMOl, LYyKpoBMM fOiabe-
TOM, OXUPIHHAM. CyyacHi MOXIUBOCTI YNbTpa3BYyKoO-
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BOro AOCHIMXEHHS [03BOMSTb BUKOPUCTOBYBATU iX MepcnekTuBM nopanblunx AochigkeHb. [lo-
B YOOCKOHareHHi nepegonepauiviHoi JiarHOCTUKM re-  fanblli JOCTiMKeHHs OyoyTb CNpsIMOBaHi Ha BM3Ha-
HITanNbHOro Mpornanca y XiHOK 3 eKCTpareHiTanbHOK YeHHs1 Ta MOPIBHSAHHS pe3ynbraTtiB onepaTUBHOMO
natonorieto  Ans nigBULLEHHS eMgEeKTUBHOCTI JiKy- BTpy4YaHHs 3 Ta 6e3 nepegonepauifiHoro yrnbTpasBy-
BaHHS. KOBOFO AOCHIAXEHHS.
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Possibilities of Ultrasound Diagnosis of Genital Prolapse

in Women with Extragenital Pathology

Safonov R. A., Lazurenko V. V.

Abstract. The purpose of the study was to determine the possibilities of ultrasound examination in improv-

ing the preoperative diagnosis of genital prolapse in women with extragenital pathology.

Materials and methods. To achieve this purpose, 117 women with genital prolapse were examined, of

whom 65 had the disease combined with extragenital pathology (main group), 22 patients had no pronounced
extragenital pathology (comparison group), 30 women without signs of gynecological and extragenital diseas-
es made up the control group.
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To determine the degree of genital prolapse, we used the quantitative assessment system (POP-Q)
(1996), performed the levator test, Q-tip test, Bonney test, Valsalva test, uroflowmetry, pelvic ultrasound, in
particular transvaginal echography and dopplerometry of the pelvic and perineal vessels using the device
“Philips HD 11XE”.

Results and discussion. The age of sick women ranged from 55 to 72 years, the average age of women
in the first group was 59.2+5.7 years, the second — 60.5+4.5 years, the third — 66.4+3.8 years, the comparison
group — 64.6+6.2 years, the control group — 63.8+£2.4 years. Attention is drawn to the youngest age in women
with diseases of the respiratory system, the oldest — in patients with diabetes mellitus. The duration of the dis-
ease ranged from 2 to 10 years (average 7.1+3.5 years).

In the control group, the following ultrasound results were obtained: the unchanged pelvic floor was char-
acterized by the symmetry of the anatomical structures, the height of the perineal tendon center (distance from
the external anal sphincter to the upper limit of border of the posterior vaginal wall = PB according to POP-Q
classification) — 1.2 (1.0-1.4) cm; the thickness of m. bulbocavernosus (in cross section at the level of the upper
edge of the external anal sphincter) — 1.5 (1.4-1.6) cm; diastasis of the inner edges of m. bulbocavernosus
at the level of the posterior vaginal wall; topography, thickness and structure of m. puborectalis — more than
7 mm. The internal anal sphincter was 0.3 (0.2-0.37) cm, the external anal sphincter — 0.33 (0.27-0.55) cm.
Dimensions of the triangle of the urogenital diaphragm were: the length of the base — 5.3 (4.75-6.5) cm; side
length — 4.9 (4.8-5.1) cm.

In genital prolapse in women with extragenital pathology the following results were obtained: when the
genital organs were prolapsed, the height of the tendon center was 0.4-0.9 cm (the norm is more than 1 cm),
the diastasis of levator legs — 0-1.1 cm (normally it is not present), the thickness of m. bulbocavernosus — 0.4-
1.1 cm (the norm is more than 1.5 cm), the cross-sectional area of m.bulbocavernosus — 1.3-2.4 cm? (the norm
is 2.0-2.4 cm?).

With incomplete prolapse of the uterus or the vaginal dome, the height of the tendon center was 0.3-0.7
cm, the diastasis of levator legs — 0.6-3.5 cm, the thickness of the m. bulbocavernosus — 0.4-1.2 cm, the
cross-sectional area m. bulbocavernosus — 1.2-2.2 cm?. With complete prolapse of the uterus or the vaginal
dome, the height of the tendon center was 0.0-0.5 cm, the diastasis of levator legs — 1.0-3.3 cm, the thickness
of m. bulbocavernosus — 0.4-1.3 cm, the cross-sectional area of m.bulbocavernosus — 1.2-2.2 cm?.

Ultrasound with the help of load tests (Valsalva test) makes it possible to observe in real time the dis-
placement of organs and tissues of the small pelvis, deviations from the normative indicators, which allows to
properly form a plan for surgical correction.

Conclusion. Genital prolapse is common in women with extragenital pathology, in particular with bron-
chial asthma, diabetes mellitus, obesity. Modern possibilities of ultrasound examination allow to use them in
improving the preoperative diagnosis of genital prolapse in women with extragenital pathology to increase the
effectiveness of treatment.

Keywords: genital prolapse, extragenital pathology, ultrasound examination.
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KniHiyHa meguuynHa

AVHAMIKA NOKA3HUKIB KAPAIOTEMOAUHAMIKIU Y XBOPUX
HA TOCTPUN IHOAPKT MIOKAPAA 3 CYNYTHIM LYKPOBUM LIAGETOM
2TUNY NPOTAIOM 6 MICALUIB CNMNOCTEPEXEHHA

XapkiBCbKUM HauioHanbHUA MeaU4YHUI yHiBepcuTeT, XapkiB, YkpaiHa

Mema docnidxeHHsi. TlpocnianTn AnHamiky no-
KasHWKIB KapaioremMoanHaMikym y XBOpPUX Ha roCTpui
iHbapKT Miokapaa B NOEAHAHHI 3 LlyKpOBUM iabeTom
2 TNy NpOTSAroM 6 MicsLiB CNOCTEPEXEHHS.

Mamepianu ma memodu docnidxeHHs. B pocni-
D>KeHHi 6pann yyactb 120 xBopux: 1 rpyna — XBopi
Ha rocTpun iHPapKT Miokapada 3 LyKpoBUM AiabGeTom
2 tuny (n=70), 2 rpyna — XBOPi Ha rocTpun iHpapkT
miokapga (n=50). [do cknagy KOHTPOMbHOI rpynu
BBiMWMNO 20 NpakTU4HO 300POBUX OCI6. YCiM XBOpPUM
NpoBOAUNM 3aranbHi iIHCTPYMEHTarbHI Ta KMiHiYHi 06-
CTEXEeHHSA. Y xofdi exokapgiorpadiyHoro AocnigKeH-
HS1 BU3Ha4yanu Ta po3paxoByBanv napaMeTpu IiBoro
LUMYHOYKA: KiHUEBUIA AiacToniyHMiM 00’eM, KiHLEBMWN
cucTonivyHMi o6’eM, KiHUEBUIA OiaCcTOMiYHUI pPO3MIp,
KiHLL€BWI CUCTOMIYHUI PO3MIpP, TOBLUMHY 3a4HbOT CTiH-
KW, TOBLUMHY MDKLLIYHOYKOBOI MEPETUHKKN, dopaKLito
BMKMAY NiBOro WyHOYKa, po3Mip niBoro nepencepas,
pO3Mip aopTu, yaapHum ob’em.

Pesynsmamu docnidxeHHsi. CepefHi nokasHu-
K1 KapaioremogvHamiku Ha nepuwy goby rocnitani-
3auii 6ynn HacTynHi: KiHUEBUIM AiacTonivyHui ob’em
y xBopux 1-0i rpynu gopisHioBaB 165,85+36,22 mn;
2-0i -133,44+27,19 Mn; KOHTpPoOnbHOI — 54,54121,48
MIT, KiHUEeBUA cucToniyHuim ob’em — 104,57+28,86
mn; 77,93+21,56 wmn; 21,69+7,49 wmn, Bignosia-
HO; KiHUeBMIK giacTtoniyHnin posmip — 5,74+0,6 mn;
5,22+0,49 mn; 3,55+0,58 mn, BiONOBIgHO; KiHLIEBUI
cucTonivyHmm posmip — 4,66+£0,62 mn; 4,11+0,52 mn;
2,411£0,32 mn, BignoBigHO; dpakuis BMKMZY niBOro
wnyHouka - 37,51+6,27%; 42,9+7,45%; 56,75+7,22%,
BiQNOBIOHO; TOBLUMHA 3a4HbOI CTiHKM MNiBOroO LUMy-
Houyka — 1,37+0,13 cm; 1,32+0,13 cm; 1,07+0,08
CM, BIiOMOBIAHO; TOBLUMHA MDKLUITYHOYKOBOI nepe-
TnHkM — 1,260,111 cm; 1,27+0,11 cm; 1,13+0,08 cm,
BignoBigHO; po3mip nisoro nepencepas — 4,07+0,31
cm; 3,7510,46 cwm; 3,19+0,15 cm, BignoBsigHO; po3mip
aoptn — 3,3910,27 cwm; 3,31£0,22 cm; 2,97+0,16 cm,
BiANoBiaHO; yaapHuii o6’em — 60,27+13,3 cm?; 2-0i —
57,01+10,72 cm®; 28,39+12,38 cm?®, BignosiaHo.

Uepes 6 micauiB nicna nepeHeceHoro roctporo
iHapkTy Miokapga Oyna BigmiyeHa Mo3vMTMBHaA Ou-
HaMika WoOO0 MOKa3HUKIB KapaioremoguHamiku, ane
30epiraeTbcs TeHAEHLiS Woao ripLnX NokasHUKIB npu
HasiIBHOCTi LlyKPOBOrO AiabeTty 2 Tuny.

BucHoeku. TopylueHHs ByrneBogHOro obMiHy y
BUMMSAAI iHCYNiIHOPE3UCTEHTHOCTI, rinepiHcyniHeMmii Ta
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CTPecoBOro xapakTtepy rinepriikemii Ha Tni KopoHap-
HOT noAii Npu LlykpoBoMY AiabeTi 2 Tuny Nnpu3BoanTb A0
HeraTMBHMX 3MiH reoMeTpil, Macu, CUCTONIYHOI Ta dia-
CTONIYHOT ANCYHKLIT MiBOrO LWAyHOYKa, Ha WO Heob-
XigHO 3BepTaTu 0cobnmBy yBary, sik 40 CTPYKTYpHO-
reMoAnHaMi4yHMX NPeanKTOpiB PO3BUTKY CepLeBO-Cy-
ONHHWX YCKIaAHEHb Ta CepLeBOi HE4OCTaTHOCTI.

KnioyoBi cnoBa: roctpui iHapkT Miokapga,
LyKpoBui giabet 2 Tuny, exokapaiorpadiyHe gocni-
OPKEHHS1, NOKa3HMKN KapaioreMoanHaMiku.

3B’A30K po6OTM 3 HayKOBMMMW Mporpamamm,
nnaHamm, Temamu. HaykoBa poboTta BukOHaHa B
pamkax HOP kadenpu BHYTPILLHBOI MeauumnHu Ne 2,
KniHiYHOT iMyHororii Ta anepronoril iMeHi akagemika
J1. T. Manoi XapkiBCbKOro HaulioHarbHOro Mean4yHoro
yHiBepcuTteTy «[porHo3yBaHHSA nepebiry, yaockoHa-
NEHHSI OiarHOCTMKM Ta NiKyBaHHS iLUEMIYHOT XBOpOOU
cepus Ta apTepianbHOi rinepTeHsii y XBopux 3 meTa-
6oniyHMMK nopylleHHsMKUy, Ne aepykaBHOI peecTpa-
uii 0120U102025.

Beryn. Y 2021 poui, B YkpaiHi CMepTHICTb Big
3axBOPIOBaHb CEpLEBO-CYOMHHOI cUCTeMM cKnana
60,35% (392328 ocib) Ta nocina nepwe Micue Big
YCiX NPUYMH, LLO Manu netanbHUA Hacnigok, 3 HUX,
Bif iLuemMivyHoi xBopo©du cepus (IXC) nomepno 274223
nogunHn (42,19%) [1].

OaHuM i3 HanHebe3neyHiWnxX KIiHIYHUX NposiBiB
IXC, Wwo Moxe Matu dpatanbHUn HACMigoK, € roOCTpUil
iHdapkT Miokapga (M), OCHOBHMM YCKNagHEHHSM
SIKOrO € PO3BUTOK cepLeBoi HegocTaTHocTi (CH) [2].

LlykpoBun giabet (L) cnpuse nporpecyBaHHIO
aTepocKnepo3y Ta acouitoeTbCA 3 NiABULLEHUM pu-
3MKOM PO3BMUTKY FOCTPOr0 KOPOHAPHOIMO0 CUHOPOMY
(TKC). Manmxe 25-30% nauieHTiB, AKi NOCTynunu Ao
KapgionoriyHoi peaHimauii 3 npusoagy [KC, matoTb
B aHamHe3i L. [oseneHo, wo NKC BUHMKaE paHi-
Wwe y xBopux Ha L Ta acouitoeTbcsa 3 NigBULLLEHOO
CMEpPTHICTIO Ta Ginbll BUCOKUM PU3NKOM MOBTOPHMUX
ilwemivyHux nogin. MigBuweHnn npo3ananbHUI | Npo-
TPOMOOTUYHMIA CTaH, WO MatoTb Micue npu MKC npu-
3BOAMTb A0 HECMPUATIIMBOrO nepebiry 3axXBOproBaHHA
y nauieHTiB 3 komopbigHoto natonorieto y Burnagi L.
CborogHi, B 4Yac, KOnmM BMKOPUCTOBYIOTbCS CYyYacHi
KapaioxipypriyHi metoamku nikyBaHHa [KC (4epes-
LWKIpDHE KOpPOHApHe BTPYYaHHHA, aoOpPTOKOPOHapHEe
LWYHTYBaHHSA), @ TakoX MOTYXXHi aHTUTpOMBoUUTapHi
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npenapaTu (npacyrpen i Tukarpenop), 3Ha4Ho Mnokpa-
LeHi pe3ynbratu nikyBaHHS xBopux Ha KC B noea-
HaHHi 3 LI, ane uga nonynsuis Bce e BigyyBae ripLui
pesynbraTv NOPIBHAHO 3 nauieHTammn 6e3 cynyTHLOro
NnopyLUeHHS BYrneBoaHOro o6miny [3].

Ha cborogHilHin geHb 4o neperiky 060B’A3k0BUX
obcTexeHb xBopux Ha M BxogsiTb HacCTyMHi: pee-
cTpauis enektpokapaiorpamun (EKIN) y 12 BigBenen-
HAX NS BUPILLEHHS TEPMIHOBUX NUTaHb, exoKapaio-
rpadis (ExoKT), kopoHaporpadis 3a HassBHOCTI Moka-
3aHb, PeHTreHorpagis opraHis rpyaHol NOPOXHUHN 3a
HasIBHOCTi NokasaHb [4].

3rigHo 3 JaHUMW BCECBITHLOBIAOMUX AOCTOXXEHb
HasBHicTb ['IM 06Ts>kye npouecu kapaioremognHami-
Kn, 0cobnmBo y xBopux npu HaasHocTi LI 2 Tuny [5,
6].

BueHumun pgosepeHa ponb ExoKI™ y giarHoctuui
M Ha npegmeT CepnosHMX HECNPUATIMBUX cepLe-
BO-cyaunHHux nogin. MNpw HassHocTi M ExoKI™ TouHo
BM3HA4Ya€E MOKa3HUKM KapgioreMoauHamiky, Lo Xa-
PaKTEPU3YIOTb YPaXKEHHS CEpLEeBOro M'dA3a Ta BUSB-
NSiE 3MiHW, SIKi MOXYTb NPU3BECTU 00 HeEDaxaHnx cep-
LieBO-CyAMHHUX nogin. NporHocTnyHa UiHHiCTb ExoKI
pocnigpxenHs npu N'IM € Bucokoto [71].

mobanbHa Ta perioHanbHa No3oBXHA Aedop-
mauis (GLS-RLS), ouiHeHa 3a fonomorot ABOBUMIp-
Hoi ExoKT, BBaxatoTbcs HagiHUMK iHgekcamu dyHK-
uii nisoro wnyHouka (J1LW) Ta xuntTesgaTtHOCTI Miokap-
Aa y nauieHTiB 3 ilLuemieto MOPIBHSHO 3 BiACTPOYEHOI
MarHiTHO-pe3oHaHCHOW ToMorpadieto cepus [8].

MeTta gocnigxeHHa. Npocnigntn guHamiky no-
KasHWKIB KapaioreMoanHaMikm y XBOpPUX Ha rOCTpui
iHbapKT Miokapaa B NOEAHaHHI 3 LlyKpoBUM JiabeTom
2 TNy NpoTAroM 6 MicsiLiB CNOCTEPEXEHHS.

MaTepian Ta MeToau aocnigxeHHs. B gaHomy
JocnigpkeHHi bpanu yyactb 120 XBopuX, CEPEaHI BiK
akux cknas 66,3510,91 pokis (p<0,05). Cepen Hux:
50% yonosikie (60) Ta 50% xiHok (60). B xoai Hawoi
poboTtun, 6yno cdoopmoBaHo 2 rpynu nauieHTiB: 1 rpy-
na — xesopi Ha 'lM B noegHaHHi 3 UM 2 (n=70), 2 rpy-
na — xBopi Ha isonboBanui INM (n=50). do cknagy
KOHTPOrbHOI rpynu Beinwmno 20 NpakTUYHO 340POBUX
ocib.

Mepwa rpyna Oyna posnogineHa Ha 3 nigrpynu
3a cTtyneHem BaxkocTi LU 2 Tuny: 1 niarpyna — nerka
dopma U 2 tuny (5 nauieHTis), 2 nigrpyna — cepen-
HboBaxxka chopma L 2 tuny (30 nauienTis), 3 nigrpy-
na — Baxka ¢opma L 2 tuny (35 nauieHTis).

O6cTexeHHs naujieHTiB npoBogunocst y M. Xap-
KOBI, Ha Bas3i 2-x NnikyBarnbHWX 3aKnaaiB: KOMyHarbHO-
ro HekomepuinHoro nignpuemcrea «Micbka KniHi4YHa
nikapHa Ne27» XapkiBCbkOi MiCbKOi pagu (kapaiono-
riYHe BIOAINEHHA ANA XBOPUX Ha rOCTPUN iHapKT
Miokapga) Ta XapkiBCbKOi KMiHIYHOI nikapHi Ha 3a-
nisHn4yHoMy TpaHcnopTi Ne1 dinii «LleHTp oxopoHu
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300poB’A» AKUiOHEPHOro ToBapucTBa «YKpaiHCbKa
3anisHuus» (1-e kapaionoriyHe BiadiNeHHs).

3rigHoO 3 YMHHUMK Haka3amu MiHicTepcTBa oxo-
poHM 300poB’a YkpaiHn 6ynu BCTaHOBMEHI AiarHosw,
WO manu micue y obcTtexxyBaHuX nauieHTiB. [iarHo3
«MM» 6yno BCTaHOBMEHO BIAMOBIAHO OO0 HakasiB
MiHicTepcTBa oxopoHu 3aopos’st YkpaiHu Ned55 Big
02.07.2014 poky «YHithikoBaHUI KNiHIYHWIA NPOTOKON
€KCTPeHOi, NepBMHHOI, BTOPMHHOI (CneuianisoBaHoi)
Ta TPETUHHOI (BMCOKOCMeELiani3oBaHoi) Meau4yHol
Aonomoru Ta MegudHoi peabinitauii «ocTpun Kopo-
HapHWA CMHOPOM 3 eneBauielo cermeHTa ST»», Ta
Ne1957 Big 15.09.2021 poky «YHihikoBaHUIA KniHiY-
HWU NPOTOKON EKCTPEHOI, MEPBMHHOI, BTOPMHHOI (Cne-
LianisoBaHoI) Ta TPETUHHOI (BUCOKOCMNeLiani3oBaHoOi)
MeOu4HOI JOMOMOrM Ta MeanyHoi KapaiopeabiniTauil
«FocTpuin kKopoHapHU cnHapom 6e3 enesadii ST»».

OiarHo3 «UO 2 Tuny» Oyno BCTaHOBMNEHO BiA-
noBigHO 40 Hakady MiHicTepcTBa OXOPOHM 300pPOB’s
Ne 1118 Big 21.12.2012 poky “YHicbikoBaHMI KMiHiY-
HWUWA MPOTOKON MEPBMHHOI Ta BTOPMHHOI (cnewianiso-
BaHOI) MeAMYHOT JONOMOMY XBOPUM i3 LlYKPOBUM Aia-
6etom 2-ro Tuny”.

Ycim XBOpuUM npoBOAVnM 3aranbHi IHCTPYMEH-
TanbHi Ta KMiHiYHi obcTexeHHdA. o cknagy iHCTpy-
MEHTarnbHUX MEeTOAIB OOCTEXEHHS BBINLINW: pee-
ctpauia EKIM y 12 BigBeoeHHsx B guHamiui, ExoKT,
KOopoHaporpadis Ta peHTreHorpadis opraHiB rpyaHoi
NOPOXXHMHM 3a HAasABHOCTI NOKasaHb. Y xodi ExoKl-go-
CNifKEHHA BM3Ha4yanu Ta po3paxoByBanu HaCTYMHi
napametpwu JILL: kiHueBwun giactoniyHun o6’em (KOO)
(cm®), kiHueBun cuctonivyHmi o6’em (KCO) (cm®), KiH-
ueBui giactonivyHuin poamip (KOP) (cm), KiHUueBwUn cmc-
TonivyHun poamip (KCP) (cm), TOBLLMHY 3aHbOI CTiHKM
(T3CJIW) (cm), TOBLUMHY MDKLLYHOUYKOBOT NEPETUHKM
(TMLUTT) (cm), dppakuito Bukmgy (PB) JIWL (%), pos-
Mmip niBoro nepeacepas (J1M) (cm), posmip aoptn (cm),
yoapHui o6’em (YO) (cmd).

Mpy npoBedeHHI gaHOro AOCHILKEHHA MU YiTKO
O0TPMMYBanmncsa OCHOBHUX NONOXeHb «[1paBun eTuy-
HUX MPUHLUMNIB NPOBEAEHHSA HAYKOBUX MEANYHUX O0-
CrigpKeHb 3a y4acTio NIIOANHNY, 3aTBepoKeHnX lenb-
CiHCcbKOl aeknapauieto (1964-2013 pp.), ICH GCP
(1996 p.), Anpektuemn EEC Ne 609 (Big 24.11.1986 p.),
HakasiB MO3 YkpaiHn Ne 690 Big 23.09.2009 p.,
Ne 944 Big 14.12.2009 p., Ne 616 Big 03.08.2012 p. Bci
ocobu, AKi BXOAWIM A0 CKNagy OCHOBHUX Ta KOHTP-
OnbHOT rpyn 6ynun 03HanoMIeHi 3 METOK, OpraHisauin-
HUMW NUTAHHAMW JAHOro JOCHIIKEHHSA Ta BNacHoOpyY
nignucanu iHpopmoBaHy 3rogy LWoA4o uboro. [osHa
aHOHIMHICTb Byna 3abesneyeHa KOXXHOMY MauiEHTY.

CratuctnyHa obpobka pesynbraTiB gaHOro A4o-
cnigpxkeHHs 6yna npoBeaeHa 3a 4ONOMOIoK Nporpam-
Horo nakety StatSoft Inc CLUA - «Statistica 6,0». Y
xofi pocnigxeHHs Oyna BuMKOpWCTaHa CTaHAapTHa
nporpama KopensuiHoro aHasnisy 3 po3paxyHKOM:

YKpaiHCbKUM XXypHan meauuuHu, 6ionorii Ta cnopty — 2022 — Tom 7, Ne 2 (36)



M+m, BiporigHOCTI 1 piBHIO OCTOBIp-
HOCTi (p) ONA MOPIBHSHHS BUBIPOK.

KniHiyHa meguuynHa

Tabnuua 1 — CepefHili piBeHb NOKa3HUKIB kapaioremoanHamikm B obcre-
XYBaHWX rpynax Ha nepuy goby M (M+m)

AHani3 He3anexHux BUBIpOK, WO He XBopi Ha M | XBopi Ha I'IM
. . . . KoHTponbHa
nignsranu  3akoHam  [ayciBCbKoOro Mokas- | 3 cynyTHim |miokapaa 6e3 rpyna P
posnoginy, Biabysascs 3a [4OMOMO- HUK UA2tvny, | UA2Tuny, = 20’
roto U-kputepiss MaxHa-YiTHi. [Ons n=170 n =350
OLiHKM CTyMeHs1 B3aEMO3B'sI3KIB MiX KO P,,<0,00001
B1Bipkamu ByB BUKOPUCTaHWII Koedi- oM ’ 165,86+36,22 | 133,44+27,19 | 54,54+21,48 | p,,<0,00001
LieHT Kopenauii (r). P,.;<0,00001
Pe3ynbraTtu gocnimkeHHA Ta ix KCO p,,<0,00001
Oﬁl’OBOpeHHﬂ. CepeﬂHi NoKa3HWKN I~ ’ 104,57+28,86 | 77,93+21,56 21,69+7,49 p1_3<0,00001
KapaioremoauHaMikn Ha nepluy noby P,.,<0,00001
rocnitanisauii B 06cTexxyBaHMX rpynax P,,<0,00001
6ynu HacTynHi: KOO y xsopux 1-oi rpy- | KAP, cm 5,74+0,6 5,22+0,49 3,55+0,58 p,,<0,00001
nu gopieHioBas — 165,85+36,22 cm?; p,,<0,00001
2-0i -133,44127,19 cMm3, KOHTpOnb- P,,<0,00001
Hoi — 54,54421,48 cm® (p, ,<0,00001, |KCP cm | 4,66+0,62 4,11+0,52 2,41£0,32 | p,,<0,00001
p,,<0,00001, p,,<0,00001); KCO — p,.,<0,00001
104,57+28,86 cm®; 77,93+21,56 cm3; p,,<0,00001
21,69+7,49 cm® signosigHo (p,,< |¥B, % 37,5146,27 42,9+7,45 56,75+7,22 | p,,<0,00001
<0,00001, p,,<0,00001, P,,< p,.,<0,00001
<0,00001); KOP - 5,74+0,6 cwm; T3CLW p,,<0,00001
5,22+0,49 cm; 3,55+0,58 cwm, Bigno- om | 1,37+0,13 1,32+0,13 1,07x0,08 | p,,<0,00001
BioHo  (p,,<0,00001, p,,<0,00001, P,.;<0,000001
p,,<0,00001); KCP — 4,66+0,62 cwm; ML p,,<0,00001
4,11+0,52 cwm; 2,41+0,32 cm, Bigno- oM ’ 1,26+0,11 1,27+0,11 1,1320,08 | p,,<0,00001
BiaHO  (p, ,<0,00001, p,,<0,00001, p,.,<0,00001
P, ,<0,00001); ®BJILU-37,51+6,27%; p,,<0,00001
42,9+7,45%; 56,75+7,22, Bignosig- |JM, cm 4,07+0,31 3,7510,46 3,1940,15 p,,<0,00001
Ho (p,,<0,00001, p,,<0,00001, p, < p, ,<0,000001
<0,00001); T3CJIlW — 1,374£0,13 cm; A p,,<0,00001
1532¢0,13 cm; 1,07+0,08 cw, signo- | °P™™ | 3301007 | 3,3:022 | 297:0,16 | p,;<0,00001
BioHo  (p,,<0,00001, p,,<0,00001, p,,<0,00001
p,,<0,00001); TMWM - 1,26+0,11 p,,<0,00001
cm; 1,27+0,11 cm; 1,13+0,08 cm, Big- (YO, cm® | 60,27+#13,3 | 57,01+10,72 | 28,39+12,38 | p, ,<0,00001
nosigHo (p, ,<0,00001, p, ,<0,00001, P, ,<0,000001

P, ,<0,00001); poamip JIM —4,07+0,31
cm; 3,75+0,46 cm; 3,19+0,15 cm, Big-
nosigHo (p, ,<0,00001, p, ,<0,00001,
p,,<0,00001); posmip aopm -
3,39+0,27 cwm; 3,3%x0,22 cwm; 2,97+
+0,16 cm, BignosiaHo (p,,<0,00001,
p,,<0,00001, p,.,<0,00001); YO -
60,27+13,3 cm®;, 57,01£10,72 cm3;
28,39+12,38 cm?®, signosigHo (p, <
<0,00001, p, ,<0,00001, p, ,<0,00001).

lMoka3HWKKM KapaioremMoguHamikm
B 0OCTexyBaHUX rpynax Ha nepLly
noby M npogemMoHcTpoBaHi y Ta-
6nuui 1 Ta Ha puc. 1.

Mpw BukoHaHHi ExoKI™ nopyLuex-
HA CKOPOTNMBOCTI Miokapga y Bu-
rnsgi rinokiHesii 6yno BuaBneHo y 41
nauieHta (58,57%) 1-o